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THE PROTEINS. 
The history of physiology shows that chemistry has rendered 
very varied services to the former science during the different 


periods of its development. If we consider the history of physi- 


logy and chemistry during the Eighteenth and Nineteenth 
centuries, we see that organic chemistry has been gradually 
volved from the study of substances of physiological jmpor- 
tance. The simplest of the many substances produced by living 
rganisms were isolated and systematized. From the study of 
these compounds a knowledge was obtained of the chemistry) 
f carbon and of its manifold combinations with hydrogen, 


xvgen, nitrogen and other elements, such as could not have 
n derived from a study of inanimate nature. The theories 
' structural chemistry based upon the investigations of these 


development of syn- 


t 


substances have in turn resulted in th 
thetic chemistry. For some time structural chemistrv was 


usily engaged with the completion of this system and every 
Fay "ac A “de . 1 davalay { h ; ] 
effort was directed towards the rapid development of chemical 
inti 


During this period pure chemistri was less ll 


with physiological 


technique. 

mately in toucl problems. Both sciences, 
iology and chemistry, seemed to drift further apart. The 

former devoted itself more « spec ially to synthetic work, w 

the latter concerned itself principally with mechanical and 

physical questions and conceptions. The conviction that a 

mprehensive understanding of the substances taking part in 


vital processes was one of the most important tasks of struc- 


* Delivered in the Medical Department of Johns Hopkins 
University, October, 1911 


tural chemistry was never quite extinct, but for a time no active 
steps were taken for its acquisition. 

A new period began with the investigations upon the con 
stitution of uric acid and other purine derivatives, upon the 
behavior of aromatic substances in the animal organism, and 
with the development of the chemistry of the carbohydrates. 
Theoretical chemistry began to exercise a new and powerful 
influence upon physiological conceptions. The growth of this 
influence has been due in part to the interest which theoretical! 
chemistry has taken in determining the physical laws govern- 
ing ferment action, but more especially because of the investi- 
gations upon proteins undertaken by certain prominent organic 
chemists. 

The investigation of the chemical nature of the protein sub- 
stances has made considerable strides in the two last decades 
and has had a corresponding influence upon physiological 
questions. I now propose to give a short account of the state 
f our knowledge in this field of work. 

The development of the chemistry of the proteins has been 
very irregular; at times no progress appeared to be made at 
all and then suddenly renewed activity would result from 
fresh inspiration. The older investigators had already suc 
ceeded in separating certain definite chemical individuals from 
the mixture of substances resulting from the hydrolysis o 


] 


proteins and the number of these isolated compounds increased 


as time went on. It was inferred that the molecular structur 
of the proteins was very complicated since the products of 


hvdrolvsis were so numerous and varied. The problem as to 





66 JOHNS HOPKINS 


how these simpler derivatives were arranged in the original 
protein molecule appeared to be very difficult of solution, and 
prior to the 90°s but few investigators seriously concerned 
themselves with this question. 

Paul Schutzenberger was the only investigator who attacked 
the problem with any breadth of view. His experiments, which 
were made during the 70’s, were essentially similar in aim 
with those of more recent times, but his deductions were not 
sufficiently convineing to arouse general scientific interest nor 
to stimulate further work along these difficult lines of investi- 
ration 

Gradually it came to be recognized that essentially there were 
three separate fundamental problems which awaited solution. 
First, that of the composition and constitution of the fragments 
or products of hydrolysis: second, that of the relative propor- 
tions of these substances ; and finally, that of the mode of com 
bination and arrangement of these fragments in the protein 
molecule. 

Knowledge of the individual fragments of the proteins is 
most important, since in animal metabolism we are dealing 
with them as reacting units. Our aim is to determine their 
structure and their physiological relationships. The determin- 
ation of their structure is often as important as the solution of 
physiological questions. For chemical structure based on 
spatial relationships gives information about the mutual rela- 
tions of the individual atomic groups, many of which are 
combined in the larger molecules. It indicates how a particular 
substance will react under given conditions and what chemical 
transformations it may undergo. A clear understanding of the 
structure of the constituents of living organisms and of their 
food-materials is the first step towards a knowledge of bio- 
chemical processes. 

Investigation of the fragments obtained by the decomposi- 
tion of protein substances has shown that the protein molecule 
is made up of a collection of units which in German are called 
Bausteine, or building-stones. These Bausteine are represented 
by the decomposition products which are obtained by hydrolyz- 
ing proteins by means of acids, alkalies, or by the action of 
enzymes. The Bausteine which are found in a single protein 
are of various kinds, but they nearly all have something in 
common. Most of them are characterized as a-amino-acids. 


TABLE I. 


CH,NH CH CH.OH CH.SH 

COOH CHNH, CHNH CHNH 
COOH COOH COOH 

Glycocol Alanine Serine Cysteine 


CH.C,H CH,C,H,OH CH.C,H,N CH.C,.H.N 
CHNH CHNH CHNH CHNH, 

| | 
COOH COOH COOH COOH 


Phenylalanine Tyrosine Tryptophane Histidine 


Glvcocoll may be considered as derived from acetic acid by 


the substitution of one hydrogen atom by the group NHL; 


HOSPITAL BULLETIN. 


[No. 253 


1 


alanine may be regarded as derived from glvcocoll by the sub- 


stitution of one hydrogen atom by the CH, group, while the 
further substitution of a hydrogen atom in alanine by the 
phenyl group gives us phenylalanine. If instead of the phenyl] 
group we substitute the heterocyclic indol radical, we obtain 
indolalanine or tryptophane, while if we choose as substitutent 
a hvdroxy-phenyl group, an oxygen atom, or a sulphur atom, 
we obtain respectively tvrosine, serine and cysteine. 

If we consider these compounds as derived from glycocoll 
by the substitution of different organic groups, we see that the 
character of the molecule may be modified in two wavs: First, 
by the introduction of acid groups we may obtain substances 
with pronounced acid characteristics, such as aspartic and 
glutamic acids: secondly, by the introduction of basie groups 
we obtain substances with strongly basic properties, such as we 


observe in the substances histidine, ornithine and lvsine. 


TABLE II. 


COOH 
| TABLE III. 
COOH CH, 
NH, 
CH, CH, / 
C=NH 
CHNH CHNH 
. ‘NH 
COOH COOH H 
Cc 
Aspartic acid Glutanice acid 
CH.NH, CH.NH, CH 
CH, CH, CH 
CH, CH CHNH., 
CHNH, CH, COOH 
Arginine 
COOH CHNH, 
COOH 
Ornithine Lysine 


In addition to these amino-acids we find in the protein 
molecule a radical of quite different character, containing one 
carbon and two nitrogen atoms. It is always found in com- 
bination with ornithine (diaminovaleric acid). The com- 
pound produced by the union of the amidine group with 
ornithine is known as arginine. 

Proline, a substance with a peculiar cyclic structure, together 
with oxy-proline, forms a separate group. Both of these sub- 
stances are derivatives of pyrrolidine. 


TABLE IV. 
CH, — CH 


CH CH — COOH 
NH 
Proline 
It is very probable that atomic groups are present in the 

protein molecule which have up to the present evaded detection. 
It is unlikely, however, that these substances are of much quan- 
titative importance. It is true that the structure of one product 
of protein hydrolysis, diaminotrioxydodecoic acid, with the 
empyrical formula C,,H,,N.O, has still to be elucidated. 
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e complexes which are formed by the union of these 
< atomic groups or Bausteine are known as the albumins 
proteins. These proteins may contain either few or many 
these constituent groups. Thus we know proteins which 


d not more than five of these groups while others yield al] 


f them. Where the succession of carbon atoms is interrupted 
resence of other atoms it is usually found that the mole- 
vill undergo disruption at this point, either within the 

ng organism or without. 
find that there are some proteins which fail to vield 
cleavage products, while in some other cases we en- 
r cleavage products which are so exceptional that we are 
stified in considering them as typical protein derivatives. 
(jlucosamine, an amino derivative of glucose, is a case in point. 
The quantitative relations of the cleavage products derived 
n an il lar protein are believed to be constant. The 
wing table indicates clearly that different proteins vield 


different amounts of the various cleavage products. It 
: possible to estimate these cleavage products with accurae 
in the case of a few of them. In most cases the figures in 


table represent the vield of substance capable of separation 


er than the amount actually present, which naturally must 
mewhat greater. However, the results are amply suffi- 


nt to indicate the wide differences in composition of differ- 


TABLE V 


fue Figures INDICATE THE YIELD OF THE CLEAVAGE PRODUCT IN 
GM. FROM 100 GM. OF THE PROTEIN, 











— ‘ $a 3 

25 m 24 22 

we. 2 = BE 

gif iia isa i | 3 

B— ier Lz 30 = 

J = ne as 
i ee 0 0 36 0.5 2 ina 0 
Diss #6): (ache ewanaaes 1.50 2.00 21 3.46 pres. 0 

Valine 7.20 3.34 : 0 1.3 
eucine... ry eee ? 9.35 6.62 ) 11.8 pres 0 

Proline : faneeraad 6.70 13,22 0.3 1.46 0 11.0 
*nvlalanine... = 3.20 3.35 1.5 2.2 _ 0 
Glutaminic acid... . eo 15.55 43.66 3.66... 0 
Aspartic acid....... sce 1.39 0.58 | pres. .... ar 0 
Cystine.. 4 alata ae : ? 0.45 .. miei 0 0 

a ee ae nen 0.50 0.13 1.6 nc 0 7.8 
PON 6 ds cenews and 4.50 1.20 10.0 6.31 0 0 
Oxyproline ee 0.23 a - xe — 
Histidine, 2.50 0.61 1.21 10.3 0 

Rs: aan o 6 3.81 3.16 1.0 14.36 57.9 87.4 
Lysine aciceiack Ganbaietia 5.95 0 A 7.9 0 
rryptophane . na 1.50 [1.00] 0 0 
Diaminotrioxydodecoic acid.. 0.75 , san Sor aa ° 
Ammonia ae caens 1.61 5.22 , 1.66 0 0 


These results force us to the conclusion that the chemical 
structure of proteins with varving properties possess entirely 
different structures. We must also conclude that the atomi 
groupings of the various cleavage products actually exist as 
such in the protein molecule; for on hydrolysis of the same 
protein they are always obtained in constant quantity. It is 


improbable that complicated intramolecular changes accom- 
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pany their formation, for they are obtaimed trom proteims not 
only by chemical reactions at high temperatures, but also at 
vody temperature by the action of enzymes 

The conception he proteins as substances formed by the 


inion of simple cleavage products indicates a certain resem- 


lance between them and the carbohydrates. The complex 
earbohvdrates which are stored in the tissues, 2. ¢ the polvsac- 
charides. are similarly ce ed from the union of groups con- 
taining five or six carbon atoms which are analogous to the 
cleavage products of the proteins. These groups are united 


with each other by means of oxygen atoms and may be readily 


separated bY means oO! ‘ droivzing action ot acids or 
enzymes. The large organic molecules which are built up as 
the result ol the a ties of living cells are thus seen to possess 
a certain similarity as regards their component parts. They 


are to a certain extent Llorme the loose union ol simple 


groups in such a wa That thre ha easl indergo ( hange and 


rearrangement in the course of the metabolic changes occurring 
in the Ving poay, 

This relationship is also recognizable in the case of the fats 
The cleavage products are in part larger, for they include mole- 
cules containing 16, 18 or even more carbon atoms arranged 
in a straight chain. The evelic structures present in related 
substances, such as chlosterine, play a less active role, presum- 
ably because these continuous carbon groups are less easily 
decomposed by the living organism. 

The recognition of the fact that the proteins, like the poly 
saccharides, are made up of simpler derivatives, leads us to 
consider the question as to how these derivatives are united 
with one another. I first began my investigations on the pro 
tamines with the hope of obtaining a solution of the constitu- 
tion of these simpie protein substances, and Came to the con- 
clusion that the union of the Baustetne was effected by means 


of the imid groups. Emil Fischer, through a series of masterly 
investigations, has definitely shown that this tvpe of combina- 
tion is found in all protein substances. 


We can distinguish two forms of this imid combination. 


Che one is produced by the union « arboxvl group with an 


amido group, with elim nation of the elements of water In 
this case a carbon roup is adjacent to the imido grou] 

CO—NH—C... The second form is produced by the union 
of an amino group wit irea, Water being eliminated in this 
ease also. In this way a guanidine grouping is produced: 


NH,.—CNH—NH—-C. Th, Curtius, and espeeia Emil 


Fischer, have shown by heir svnthetlie experiments that it is 


possible to combine the cleavage products of the proteins 
according the first form and to obtain substances whi n 
their properties « losely resemble the more complex protein 
derivatives. Furthermore Fischer and his co-workers have 


actually succeeded in separating from proteins derivatives 


which vield on hydrolysis only two to four cleavage products 


It has thus been possible to make a comparison between the 
synthetic products and similar substances derived by the 
hydrolysis of proteins and so to place the constitution of the 
latter on a firm basis. The following formule give certain 


examples of polypeptides obtained from proteins. 
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TABLE VI 
CH 
NH CH,— CO NH CH 
Glycylalanine 
CH 


NH CH CO NH CH 


Glyeyltyrosine 


CH C,H, 


NH CH — CO— NH — CH 
Alanylleucine 


"he second type of imid combination 


Schultze and was confirmed later by svnthesis. 


takes place under different conditions from those 
first tvpe. It is more resistent to hydrolysis by means of dilute 


acids and only undergoes cleavage when subjected 


of a specifie ferment. 


The imid form of combination is not the « 
the union of carbon groups in the protein molecule. 
determination of the constitution of cystine, 


required but slight modification, was made in 


found that this cleavage product consisted of 
united by means of a sulphide linkage. The 


linkage is effected bv reduction and not, as 


by hvdrolvsis 
TABLE VII 
CH sS—s CH 


CHNH CHNH 


COOH COOH 
Cystine 


Let me illustrate the complexity of the constitution 


proteins by a few example s. First of all 


vour attention to a group of proteins called 
opinion these substances are of great impot 
been engaged upon the investigation of then 

The protamines are distinguished from 


two peculiarities: one is that thev have a simpler constitution 


than any other proteins with which 
vwquainted; the other is that thev possess strong 
acteristics. The protamines form a group 
mited distribution Up to the present 

found in the spermatozoa contained in tl 

fish. We can distinguish various tvpes of 

roup is connected wit the more comple 


(he most varied protein constituent 
formation of the protamines: the mono 
hy alanine, Serre, irvptop ine, TVrosine, 
unino-caproi¢c acid and proline—the di-ar 
yrnit eal sil so hist ne li 
we find the rea-forming”” o ». the wh 
All of t ‘ ups are not forme nt s 

ndeed the protamines represel 
w of these groups 


HOPKINS 


resolution of this 


1 , 
In the other cases, 


teins by means of substances of intermediate 
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tvpe. This pe predominates in tamines which are ob 
tained from the testicles of mackerel, herring, pike, and salmor 
Salmine, which was isolated by Miescher and ealled * prota 
mine,” was the first of these substances to be discovered. It 
longs to the class just mentioned, together with clupeine, 


esocine and scombrine. In a second class of protamines we 
place cyelopterine from Cyclopterus Lumpus and one of the 
protamines obtained from the testicles of the carp, namely, 
B-cvprinine, and possibly also crenilabrine from Cr. Pavo. In 
a third class of protamines we have only one representative, 
namely a-cyprinine. Sturine, a protamine derived from the 
testicles of the sturgeon, belongs to a fourth class. 

The relationships between the members of the first class are 


simplest. These substances on hvd 


rolysis yield a large quantity 
of arginine as well as various amino-acids; alanine, amino- 
valerie acid, serine and proline. The quantitative relations ar 
such that upon hvdrolvsis 8,9 of the total nitrogen is found in 
the form of arginine, Since arginine contains four atoms of 
nitrogen, we infer that in these protamines there is one mole- 


cule of mono-amino-acid for everv two moleeules of arginine. 


Judging by experience and by our present knowledge of the 
mode of union of various groups we are forced to conelude that 
at least two arginine groups are united together. Hence di 
arginide or poly-arginide groups are present in the molecules 
of these protamines. Certain observations, the details of which 
I cannot at present enter upon, indicate that these protamine 
molecules are composed of di-arginyl-alanine, di-arginyl-serine, 
di-arginyl-proline, di-arginyl-amino-valeric acid, ete.. and the 
results of the analysis of the hydrolytic cleavage products con- 
firms this assumption. The union of these various Bausteine 
is effected in such a manner that the strongly basic groups are 
still free. Goto’s experiments upon the capacity of clupeine to 
combine with acids showed that each arginine molecule cor- 


responds to one alkali equivalent. 


Reeently with FE. L. Kennawav and A. T. Cameron I havi 


made additional observations which also show that one of the 


amido-groups in the arginine contained i 


the clupeine mole- 
cule must be free and able to react. It is for instance not 


} 


difficult to introduce a nitro-group into clupeine and on hvdrol 


vsis of the nitro-clune Ine, nitro-arginine is found among the 
cleavage products. Nitro-arginine is a substance which 
apparently must be regarded as a derivative of the asvmmetric 


iitro-guanidine described by Thiel 
NH—NO NH—NO, 
C NH Cc NH 
“NA “™ NH.CH..CH..CHNH..COOH 


Nitroguanidine Nitroarginine 

From se results and from experiments on the action of 
nitrous acid on protamines we infer tha t is the amino-group 
in the arginine contained in the moleeule of the protamines 

the saim ! ch is responsible for the basie proper 
ties of the w molecule. In the protamines of other classes 
diff rent groups Na nfl nee ASIC of the moleeule 
Thus Hirayama and Pa ive s t the iminazol rine 
present in tl stidine contained in sturine is free and is no 








—_——__ 
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1d in peptide fashion. ‘The same is true of the amino- 


S ( sine present in a-cvprinine 1 simple prota- 
ning but little arginine Also the sine contained 

sturine has one or two free amino groups 
\\ e some of the amino-groups of rotamines are free, 
vie ot linked with other Bausleine the carboxyl groups 
e other hand are mostly combined. This follows from 
G . servations on the diminishing alkalinity of clupeine 
drolysis. This is apparently due to the resolution of 

est se groupings, containing serine. 


1e application of these various observations and deductions 


protamines shows clearly that the examination of these 


le proteins is capable of indicating the lines of investiga- 
which will be helpful in determining the composition of 


( nore comple x ones The propriet ot grouping together 


( rotamines and the more complex proteins, which in the 


ast has sometimes been questioned, cannot now be doubted. 
Many facts indicate this most clear! not the least important 
eing the diseovery of proteins intermediate in complexity be- 
ee] e protamines and the more complicat proteins. 

| ynical proteins the mono-amino-a vroupings are so 
nue Increased 1n quantity and complexit that thev are of 

ymount importance. In certain kinds tvpical proteins, 
owever, the basic properties, dependent upon the presence of 
ee amino-groups are very well marked. ‘This is the case 


ne protems known as histones. The cle avage produc ts of 
stones are very rich im basic di-amino-acids, although to 
i lesser extent than those of the protamines. While in the pro- 

nes almost 89 per cent of the total nitrogen appears in the 


stones vield about 27 per cent in this 


arginine, the 

this is however more than one finds in most tvpica 
proteins. But there are certain other proteins which contain 
st as much arginine without possessing the properties ot the 
istones. The peculiarity of histones consists not so much in 
e presence of a certain number of basic substances among the 
eavage products, but rather in the presencs free basic groups 
n the histone molecule itself. In addition the histones have a 
other peculiarities in common with the protamines, such 


is the property of uniting with other proteins to form sparingly 


‘ 


le precipitates. Their phvsiological relations also point to 
esemblances with the protamines ; especially the fact that the 

ippear in combination with nucleic acids as constituents of 
e cel nucleus. 

Terenees 


Phe nore complicated proteins exhibit great dif 


iong themselves, for they vary not on according to their 


siological relationships, but also according to the conditions 


f their formation and the functions they subserve in the living 





rganism. IL have already indicated how a complex protein 
may lack one or another of the Bausteine and how in other 
ses One or another may predominate. L should like to draw 
our attention to a few examples of this kind. 
\ striking example was found by Kutscher and myself in 
ur work upon the distribution of lvsine. We found that this 


Baustein which is so commonly present in most proteins was 


entirely absent from a vegetable protein characterized by its 


solubility in aleohol. From the later 


vestigations of Hop- 
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<ims, Osborne and Abderhalden it was found that the trypto- 


phane and glycocoll groupings were also absent from the same 
protein. The systematic examination of the cleavage products 

* thoroughly tvpica teins suc as egg-albumin, casein 
ind serum aidumin a LIso lemonstrated the absence ot 
glycocoll. Many proteins fail to vield cystine and tyrosine. 


Qn the other hand no substance of protein character has ever 
been found which did not contain the arginine grouping 
In the early stages the development of protein chemistry 
t was found necessary tf qdistingulish tw sinds proteins 
ie true proteins ~ and “ the albuminoids.” This distinetion 
was made part! upon chemical grounds and partly Lol phvyslo 


logical reasons. The true proteins were supposed to contain 


ill the essential constituents of the protein molecule while 


ibuminoids, on the othe and, lacked some of the typical 
Bausteine. Vhe former were regarded as of full nutritive value 

*) } ‘ 4 > 4 > } 
while the latter were ne But some proteins were classified 
as albuminoids whi d not lack an f the typical cleavage 
rroducts, but which fe some other reason, such as diffieult 


SOLUDLIILY, COUlG DOE take part 1n the metabolism of some species 


of animals. Weratine is an example of this kind. The so-called 


true proteins were, however, regarded as of equal value from a 
metabolic poin ew. Sue i classification as this can no 
onger be maintained and the theory of albuminoids must be 
abandoned Che construction of as stem for the classification 
1 constituents of the ng bod ased upon a mixture ol 
chemieal and plivsiological criteria was bound inevitab to 
ead to contusion. If today we relegated to one group gelatine, 
elastine, the proteins o! silk and perhaps the prolamines as wel 
ve should obtain a class teins which could on we chal 
acterized by the fact tha ye ind dual members Dad bothing 
n common With eaeh othe 

The compiexit or struc oOssessed |) the proteins 1s 
nuchn increased b the tact that the molecules w ( alreacy 
are very large, read combine with each other or with other 
substances. This is read seen, r example, when prota- 
mines combine with the proteins—a precipitate being formed 
at once on mixing feebly alkaline solutions of the two compon 
ents. The combination of histones with other proteins may 
be observed in the same wa lt is not unlikely that similar 
compounds are formed when, in the course of chemical analysis, 
animal tissues are brought in contact with aqueous solutions. 
It is probable, moreover, that conditions exist in the animal 
organism which permit the formation of these compounds. 
Hoppe-s« er suggested the name ™ prote ide” ror these com- 
plex substances consisting la protein in combination with an 
additional substance called later a “ prosthetic” group 

In the class of proteldes we nust include the blood ¢ ouring 


matters, mucoids, nucieins and many other tissue constituents, 
Our know ledge of these substances is but slight develope ad, Ddut 
we are already aware their great complexity due 1 the 
variety of added prosthetic groups. 

The simplest members of this group are those in which 
iodine, iron or some other element is combined with the protein 
molecule. Protein complexes containing iodine are found in 


invertebrate marine animals and also in the thy roid gana. 
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In the first of these cases Wheeler, Jamieson and Mendel hav 


show it ft] dine is combined with the tyrosine complex 
f I drolysis the iodine containing protein vields di-iodo 
Su 
n hemoglobin we find complex organic groups united with 
the proteins. These groups are themselves colored and the 
vr of hemoglobin itself is due to them. Chemical investiga- 
ns l Snow! t the rost 1 rTo rPmog inl 
pie ontaining of carbon a s conta ng several pyrro 
ngs uso 1ron In orgal ! I 
Phe ell \ re ara S ns ents of cell 
nu ntain as the prost | oTO »> The so-t (| veld, 
\ 3 also ve rich in heteroev vs | wid mn it 
ntains 1e) narkable groups. | ind as cons uts o 
Sa number! reanie subdstal = W ( ire DoW 
ed te er under the name of purin itive nelud 
denine, guanine and thei ivatives xanthine and 
ine. I also found the pyrimidine derivatives thymine 
in vtosine and in addition an atomic complex whi nust be 
las belonging to the earbohvdrate g s com- 
plex group of mé es is also combined with phosphorie acid, 


, , r) this complex nuele 11d wit yrotein rhe 
} } 1] 
proteide 1 0  obtaimed ar ulv DV bringing to- 
1) . ° e 4) 4 ] ] 
oO ( SsolUTIONS O ne two components when nuciein immedi 


separates out as a precinitat 
\ pros roup yee res line nueleie acid is found in 


cuany! acid derived fr m thy npancreath ind » é om- 


position of guanvlic acid is similar to but simpler than the 
nucleic acid previously mentioned. Besides these we know of 
MIST M tC another series of phos} s containing 
proteides, but the nature of their prostheti eroup is still quite 
INK vn 
Reactions entirely similar to those of the nucleic acids may 
ilso be observed in the ease of chondroitie acid which is found 
most abundantly in tissues such as cartilage Like nucleic 
acid, chondroitie acid combines directly in aqueous solution 
with proteins to form a proteide insoluble in water. Some ot 
these artificially prepared proteides are readily resolved into 
their components, as is the case with salt-like combinations. 
The protamine present in the substances med by its union 
with more complex proteines may readily be recovered on sub- 
jecting the compound to peptic digestion. Under these condi 
tions the more complex proteide undergoes hvdrolvsis while 
the protamine resists the action of the pepsin and may be 
e use of s tn pre nitants. Q)n 1 ther 
hand there are other proteides in which the prosthetic croup 
is so firmly bound to the protein that vigorous chemical methods 
st be employed to effect their separation. Under these con 
litions one obtams a complex mixtul if cleavage products. 
tn rrosthet OT ’ ! rot n | < aration f 
\ resents great practica 1 ties 
On this account it has sae ssinaie wale 
tact pros : » fro oids and 


osan 
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group is present in many mucines and mucoids and, indeed, the 


this ecarbohvd 


distribution 


‘ate group has proved to be so 


wide that many authors are inclined to inelude it among the 
typical protein cleavage products. 

These chemical investigations which | have brieflv put before 
vou today raise the question as to whether the different pro 
tein substances which we have been able to separate from animal] 
or vegetable tissues, owing to their varving chemical character 
evarded strietly as chemical individuals. 
(re our criteria which we employ for judging of the purity of 


hese substances in their preparation and purification suffi- 


We must admit that the larger and more complicated the 
molecule the more readily certain differences in composition 
escape one’s attention. Thus, the large atomic complex made 
ip of many similar groups, su is we find in the proteins, 
might undergo substitution of one group for a similar one with 
so little effect upon the properties of the protein that they might 
evade detection. We must also admit a certain variation in 
the constitution of proteins analogous to the small variations 
whi we observe in different organized structures. It is 
probable, therefore, that the proteins which we may separate 
from animal organs are not alwavs chemical individuals in the 
strict sense of the word. Many small analvtical variations 
mav be aseribed to this caus 

These considerations do not. however, seriously detract from 
the value of investigations in the field of protein chemistry. 
[f we consider our analyses as applving to representatives of 


certain tvpes of proteins rather than to chemical individuals 


in all cases there can be little doubt that we shall be able to 


profitablv speculate as to the general laws governing the build- 
ing up of proteins from their simple cleavage products. 


Ihe resi s whiel ave alread peen obtained have heen 


sufficient to stimulate the study of metabolic problems and to 


present many new points of view. I shall hope to show vou this 


In mV next lecture. 


We must infer from the constant occurrence of the proteins 


| 


that the phenomena of living matter are dependent upon the 


presence of these substances. But we know very little of the 
significance of the proteins in connection with the manifesta- 


tions of life. It is clear that their réle is a complex one. They 


fulfill a part of their function while, in the form of complete 
molecules, they take part in the vital processes. Another part 
of their functions concerns their ability to act as receivers of 
substances for synthetic purposes, for the taking up from time 


to time ¢ f substances ¢ ' low molecular weight, the more readily 


transportable atomic groups, and the storing of the energy 


contained in them. 


The functions of the proteins are n part dependent upon 


their phvsical characteristics, in part upon their chemical 
ynroperties. In mat ases we encounter them taking part in 
the formation of tissues efinite rm and shape, in the same 
wav as cellulose is formed among plants and chitin among the 
invertebrates. We see ‘ S properties are made 
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se of in the resistance of keratin, the elasticity of elastin, the 
insparency of the refractive part of the eve. 

Ve all know how easily the proteins react with mild chemical 
iwents, how readily they are altered by acids and alkalies and 
e ease with which they yield compounds, metallic oxides, 

iwids and other substances. Some of these derivatives are often 
ncountered in the tissues and secretions. The fact that 
roteins are so prone to undergo chemical change is to be re- 
rred to the presence of carboxyl, amido and imido groups, 
e occurrence of these groups in many proteins being definitel) 


he 


yroved, I have already mentioned that in some proteins 
asic properties predominate, in others, the acid; the former 
s the case with the protamines and histones while casein and 

nilar proteins belong to the latter group. These properties 
nust also assert themselves in the living cell, although we must 
wimit that we know nothing of how this takes place. We must 
issume that the chemical changes that are concerned in the 

rmation of new organic parts, with the production ol 


mmune substances ” or similar bodies and with the accept 





ince and transmission of stimuli, cannot take place independ- 


ently of the proteins, but we are at present unable to formulate 


iny picture of the chemical mechanism of these processes 
One might imagine that a comparison of the chemical struc 
tures of the proteins with their occurrence in the organism 


1 
} 


would shed light upon these and similar problems. The results 
if such researches, however, are but few, since the methods of 
nyestigation are primitive. Notwithstanding this, | believe 
that one may draw some very noteworthy conclusions from 
series of observations upon young cells especially rich in nuclei. 
In the growing animal we invariably observe a storing up of 
litrogen. This nitrogen in the proteins is partly in the form 
of arginine, partly also as lysine and histidine, and in addition 
ve find a large quantity of nitrogen-rich substances in the 
prosthetic groups of the nuclein substances. ‘This is especially 
laracteristic of those portions of the body substance which are 
meerned with reproduction and growth, 

On the other hand we observe that when protein substances 
ave been elaborated for purely mechanical functions they are 
‘“ommonly deficient in basic constituents. This is the case with 
elastin and with silk-fibroin, for in these protein molecules the 
monamino acid groupings predominate to such an extent that 
he nitrogen-rich groupings seem to be almost absent. ‘These 
results clearly indicate how investigations upon the structure 
)f the proteins can yield results having a direct bearing upon 


the problems concerning plasma and cells. The development 


if protein chemistry has, however, proved of greater value in 


study of metabolic processes than In any of the other 


the 


ranches of physiology. 

In my last lecture [ have drawn attention to a property 
shared by the proteins with the other substances of high mole- 
ular weight present in the organism. This consists in the 


unerous atomie complexes linked together by means of 


xvgen atoms or NH groups, and I have already indicated that 
these complexes are readily set free during metabolic changes 
ind subsequently reunited. These changes also take place in 


he process of transportation of these large molecules. The 
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proteolytic ferments are the agents used by the organism for the 
breaking down of the proteins into their Bausieine. They attack 
the proteins in much the same way as orylylic ferments attack 
complex carbohydrates. In the latter case disruption occurs 
at the point where hexose or pentose groups are linked by means 
of an oxygen atom, while in the case of the proteins scission 
takes place at the point where the various groups are united by 
NH linkages. The action of ithe different iminolytic ferments 
may be more or less far-reaching. Thus the disintegration of 
the protein molecule may yield complex products of high mole- 
cular weight, such as the albumoses and peptones—this is 
known to be the case in peptic digestion. Other ferments are 
unable to attack the unaltered proteins, but are able to act upon 
their decomposition products. From investigations made upon 
he behavior of polypeptides it has been found that their con- 


stitution and configuration determine whether thev are attacked 


by proteolytic ferments or not. The behavior of arginine, a 


substance derived from the union of ornithine with a urea- 


forming group, is especially noteworthy. It is unattacked by 


hydrolysis with acids and with most active ferments, but is 
readily decomposed by a specific ferment, arginase, which is 


found in certain organs of animals and plants 


The activation of these ferments takes place either inside or 


outside the living cell at definite times according to the needs 


ie conditions which determine 


of the organism. What are 
these needs of the organism? Is the breaking down of the 


r the purpose of facilitating their 


larger molecules simply f¢ 
transport ¥ Or is the breaking down of the proteins by means 
of enzymes into their components merely the first step toward 
their complete decomposition ? 

he point of view necessal lor the proper consideration of 
these problems has only been obtainable since the newer de- 
velopment of protein chemistry. So long as we were unaware 
of the great difference existing between individual proteins it 
was impossible to understand why protein food should be de- 
composed before being converted into ody protein. The 
demonstration of such a far-reaching decomposition of pro- 
teins in the intestinal tract of higher animals follows from 
severa! observations, of which I shall refer to one only. 
Szumowski made the following experiment in my laboratory: 
He fed geese with corn (maize), until they had materially 
increased in weight, 7. ¢. they had stored up nutrient material. 
He then killed the animals and examined the organs for the 
presence of the peculiar protein of corn—the so-called zein. 
This examination was the more easy since zein is completely 
different from the animal proteins. Its ready solubility in 
proteins present in 


alcohol serves for its separation from th 
animal organs, and, in addition, zein is characterized by the 
absence of the lysine group. When the administration of zein 
was by way of the alimentary canal, t. e. the natural me thod, 


; r% 


this protein was never detected in the organs of the g 


When, on the other hand, the zein was introduced into the eir- 
culation directly, it was possible to demonstrate its accumula- 
tion in the liver. This experiment leads us to melusion 
that in the herbivorous animal a rearrangement of the food 


proteins must take place so that from the lysine-free zein we 





“Oo 


obtain the differently constituted animal protein. Similar 
transformations must take place in plant seedlings when the 
protein constituents of the young plant are formed from the 
proteins of the endosperm, or similarly in the case of the chiek 
n its development at the expense of its albumin reserves. In 
the latter case all the different protems found in the blood, 
nervous system, connective tissue, and muscle are formed from 
the proteins of the volk and white of egg. In the same wav the 
keratin of the feathers, the gelatin yielding substances, or the 
globin of the red-blood cells, must be formed from the same 
mixture of food proteins. ‘The composition of these various 
proteins is so different that their formation must be preceded 


breaking down of the chemical structure of the food pro 


tein before reconstruction with new protein is possible. Sim)- 
lar rearrangements must take place in every growing organism 
and are especially prominent in those cases in which one organ 
‘veloped at the expense of another whether under normal 


or pathological conditions. From investigations by Wakeman 


f 


t conclude that in phosphorus poisoning the tissues be 


come poorer in arginine, hence it is probable that proteins 
poor in arginine are formed. The opposite change is seen in 


e Tormatgrion o 


f the male sexual products. The Rhine salmon 
is particularly well adapted for demonstrating this change. 
This fish takes no nourishment during the time of the ripening 


of the testicles, and takes the protein material for the forma- 


tion of sperms from its own body, especiall\ 


rom the muscles. 


In this way from the arginine-poor proteins of the muscles is 
obtained the arginine-rich and completely differently consti- 
tuted protein making up the head of the sperm. This protein 
belongs to the class of protamines. The diminution in muscle 
substance has been quantitatively determined by Miescher and 
in my laboratory Weiss has earried the investigation a step 


further by determining the distribution of arginine during 


the process. It was found that the amount of arginine origin- 
ally present in the muscle before wasting is sufficient to cover 
he arginine requiremye nts of the growing testicles, It is thnere- 
fore unnecessary to assume that this protein constituent is 
specially synthesized during the ripening of the testicle. It 
appears more probable that the constituents derived from the 
decomposition of the muscle protein are utilized for the forma 
tion of the new protein. The greater part of the mMono-amino 
acids of the muscle protein do not appear in the protamine 
molecules; apparently they are utilized during the period of 
testicle formation for the nourishment of the rest of the bodv 
while the nitrogen-rich part is used for the formation of the 
new protein. These changes which accompiény the ripening 


ishes, 


process differ somewhat among the various families of 


1) 


ie newly formed 


] 
I 


In all cases basic groups predominate in t 
molecules. A larger or smaller amount of arginine is invari- 
ably present, but the atomic groups other than arginine vary 
widely, as I have already mentioned in mv first lecture. These 
rearrangements presuppose a prior decomposition, but we have 
no knowledge as to how far the original molecule undergoes dis- 
integration. It is possible that the molecule is completely re- 


solved or it may be that decomposition takes place to only a 


} 


limited extent. The same problem presents itself in the con- 
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sideration of the formation of other proteins, as we shall see 
in a moment 

In the foregoing discussion we have been considering the 
proteolytic changes in the animal organism and we have seen 
that the decomposition of protein molecules in the animal bod, 
may take place by the action of hydrolytic ferments, the ele- 
} 


ments of water being taken up. From what has gone before, 


t is also clear that the living organism has the power to bring 


about the reverse process, namely the reunion of these products 
by hydrolysis with elimination of water. 

Physiological chemists have long known that the amino 
group of glycocoll is capable of union with a carboxyl group 
through biochemical action. The formation of hippuric acid 
iv the union of the amino group of glycocoll with the carboxy] 
vroup of benzoic acid is an example of this. In the same way 
f another protein 


the organism of the bird effects the union « 
derivative, namely ornithine with benzoie acid. These changes 


are analogous to the formation of proteins from their cleavage 


products. Notwithstanding this, however, the conception of a 
synthesis of protem in the animal body was not entertained by 
those of the older physiologists interested in the problems of 
metabolism. It was generally held that the proteins partly 


inchanged and partly in the form of albumoses and peptones, 


were absorbed from 1 


ie products of digestion, and that the 
portion of the protems which underwent hydrolysis by means 
of the digestive ferments could no longer serve for synthetic 
purposes, It was observed that albumoses and peptones disap- 
peared when brought in contact with intestinal mucous mem- 
brane. This was assumed to be due to their being taken up by the 
intestine in the same wavy as in normal absorption. The albu- 
moses and peptones were assumed to be bound by union with the 
histological elements of the mucous membrane. The observa- 
tions of Kutscher and of Cohnheim necessitated a modification 
of these views. WKutscher showed that the decomposition proc- 
esses occurring in the intestines were much more far reaching 
le Cohnheim showed 


pposed, wh 


than had been previously st 


that the disappearance of peptone when brought in contact 
with intestinal mucous membrane was not due to its absorption, 
but rather to its decomposition. A ferment called erepsin is 
present in the mucous membrane which is able to effect the 
complete decomposition of peptone into its Bausteine. These 
Bausteine rapidly disappear on absorption since thev cannot be 
detected in the blood. 

A series of experiments to determine the question of the 


} 
| 


regeneration of protein in the living body were begun about this 
time. The cleavage products of proteins were fed to animals 
and observations upon the nitrogen balance were then made. Is 
it possible to bring about an increase in body protein as the 
result of the feeding of these protein Bausteine? If this could 
be demonstrated, the power of the animal body to effect protein 
synthesis would be proven, 


The first experiments of this kind were successfully carried 


out by O. Loewi. He fed a dog with the products of autolysis 


of pancreatic tissue containing all the protein cleavage pro- 
ducts, with a resulting increase in body protein. These experi- 


ments have been frequently repeated and modified and there 
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no question of the formation of new protein in the animal 
y from completely hydrolyzed protein cleavage products 
from its Bausteine. The experimental method required 
onsiderable development and especial efforts were made to ob- 
tain a preparation which on the one hand contained all the 
Baustcine of protein, and on the other hand was completel: 
drolyzed. Convincing proof of the correctness of Loewi’s 
usions was given by Abderhalden and his co-workers. 
\leat subjected to the action of various proteolytic ferments 
as used as starting material. It was soon found that the dis- 
appearance of the biuret reaction was no certain indication of 
mnplete hydrolysis, polypeptides being formed which do not 
ive the biuret reaction. Sdérensen’s method of formaldehyde 
titration was used successfully for determining the point of 
ymplete hydrolysis. It was found to be immaterial whether 
protein was hydrolyzed by ferments or with acids, provided 
that those atomic groups which were destroved by the boiling 
ith acids were replaced. The experiments were carried out on 
nn. dogs, rats and mice, and not only was the nitrogen- 
valance maintained, but nitrogen was actually stored in the 
uly. These results can hardly be interpreted otherwise than 
through the assumption of a synthesis of protein from the 
Bausteine which had been fed. 
From these results follows the consideration of the second 
question as to how far the proteins undergo cleavage in the 
yurse of normal digestion. At present we are unable to answer 
this question with certainty. From the results of Borchardt 
we must assume that under certain circumstances even large 
protein complexes which still give the biuret reaction are 
capable of passage through the intestinal wall. Borchardt fed 
a cat with elastin, or hemi-elastin—its first decomposition 
product—and some hours after feeding was able to detect this 
latter albumose-like substance in the blood and organs of the 
animal. The detection of the hemi-elastin was rendered possl- 
ile owing to the excellent precipitation reactions of this sub- 
stance. Since we must regard elastin as a normal food con- 
stituent, the possibility of the absorption of these substances of 
igh molecular weight must be admitted. But the possibility 
of the utilization of these substances for purposes of protein 


synthesis is by no means disproved. It is probable that the 


breaking down of these atomic groups may take place not only 
in the lumen of the gut or in the intestinal wall, but also in 
ther organs. It is certain, however, that the conditions for a 
very far reaching decomposition of protein are most favorable 
in the intestine. 

In the light of these results and with special regard to the 
ease with which proteins undergo both decomposition and 


svnthesis in the animal and vegetable organisms we are led to 


consider the question of the importance of the proteins in metab- 


} 


olism rather from the point of view of their Bausteine than 


from the proteins themselves. Within what limits is it possible 
for one cleavage product to replace another? And are these 
cleavage products of unequal value from a metabolic point 
if view ? 

If these cleava 


Oo 


e products were mutually interchangeable 


without restriction we should be obliged to infer that the pro- 
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teins themselves were mutually interchangeable in metabolism. 
As a matter of fact we have long known that this is not the 
case. It is well known that gelatine cannot completely replace 
other food proteins, and it was natural to correlate this observa- 
tion with the absence in the com position of gelatine of the two 
Bausteine, tyrosine and tryptophane. If this assumption were 
correct we should expect other proteins lacking in certain 
Bausteine to be incapable of serving as an exclusive source of 
protein food. My investigations with Kutscher have shown 
that the alcoho! soluble proteins of cereals, for example zein, 
are free from lysine, and Hopkins and Wilcocks showed the 
absence of tryptophane as well. As a matter of fact Hopkins 
and Wilcocks and Henriques concluded from their experiments 
that zein was unable to replace completely other proteins in 
the food supply of mice and rats. Abderhalden and Glamser 
obtained similar results when they attempted to feed a dog 
with a mixture of substances derived by the complete hydrolysis 
of silk fibroin. The nitrogen balance was negative—that is to 
say, the cleavage products of silk fibroin were unable to serve 
as an exclusive source of protein nutriment. 

Experiments of this character raise the question as to whether 
it is not possible Lo supply the missing cleavage products. As 
long ago as the seventies experiments were made in which 
tyrosine, tryptophane, cystine and other amino-acids were added 
to gelatin in order to determine their effect upon the nitrogen 
balance. ‘The latest and most complete experiments of this 
kind were carried out by Abderhalden and Manolin. They 
found that in the case of the dog at least two-thirds of the pro- 
tein nitrogen necessary for the maintenance of nitrogen balance 
could be obtained from completely hydrolyzed gelatin to which 
a certain quantity of other amino-acids had been added. Hop- 
kins and Wilcocks had previously made experiments upon the 
feeding of mice with zein and their results indicated the im- 
portance of tryptophane in animal metabolism. Zein, as I have 
already mentioned, yields neither tryptophane nor lysine. They 
found that those mice which were fed upon zein as their sole 
protein food developed a peculiar condition of torpor which 
was not observed in the control animals. “ For several days 
before death the mice were exceedingly inactive and made no 
movement when touched or handled. When in this condition 
the ears, feet and tail were cold to the touch, the eyes half closed 
and the coat glairy.” The mice in all cases succumbed when 
fed upon zein without addition of tryptophane. On addition 
of tryptophane, however, they lived for a longer period. “ The 
addition of tyrosine which is already present in zein has no 
such effect.” That these phenomena were really due to lack of 
tryptophane was shown by the subsequent experiments of 
Henriques. He demonstrated the inability of zein to serve as 
a sole source of food protein. But, if, instead of zein, he fed 
another vegetable protein closely resembling zein in composi- 


tion and, like the latter, vielding no lysine, he found that not 


only did the rats live but, when they consumed a sufficient 
quantity of the gliadin, nitrogen was actually stored. The most 
important difference in the composition of the two proteins is 
that gliadin contains the tryptophane group while zein does not. 


; 


The importance of tryptophane is emphasized by the latest 





bderhalden. He fed dogs a mixture of the 


experiments of 


roducts of casein and brought the animals into 


Cieavave prose 





nitrogen equilibrium. On feeding an equal quantity of cleavage 
products of casein from which the tryptophane had been re- 
moved, the nitrogen balance became negative, but on replacing 
the tryptophane nitrogen equilibrium was once more attained. 

Hopkins and Wilcocks have suggested some very interesting 
views upon the réle of tryptophane in animal metabolism. They 
consider that the fragments of the protein molecule may sub- 


serve other uses in the organism than “ in the repair of tissues 


and in supplying energy. . [t is highly probable that the 
organism uses them in part for more immediate needs. 

Even when tissue equilibrium is not maintained, the presence 
or absence of some one amino-acid in the diet may alfect most 


] ] 


naterially the survival period and general well-being of an 


animal.” Accordingly the authors advanced the hypothesis that 


‘serves as a basis for the elaboration of a sub- 


tryptophane 


necessarv for life—something, for instanee, 


stance absolute 


ul to that of adrenalin.” They suggest 


of an importance equi 


that “the tryptophane is directly utilized as the normal pre- 


ursor of some specific hormone or other substance essential 

to the processes of life.” If the food materials do not contain 
the precursors of such hormones, the organism suffers injury, 
just as is the case when the organs forming the hormones cease 
to T n¢ nate 


While these experiments lave shown that tryptophane 1s 


essential to the maintenance of life. Henriques’ experiments 
with gliadin indicate that lysine may be dispensed with. One 
s inclined to assume that those protein bausteine which possess 

similar chemical constitution plav a similar rdle in metaboli 
yrocesses. The amino-acids of the aliphatic series may possess 
sin r siological significance. If we assume this, the fact 
that sine mav be replaced by \omologous cleavage products 
ecomes intelligible, whilst trvptophane stands in a class b 
tself both chemically and physiological] 

One may now consider the question of the possible conversion 
of one protein cleavage product into another, and also the possi- 
hil ty e svnthes these el avage products themselves in 
the animal bo \s a matter of fact investigations carried 
mut during the last ten vears have clear demonstrated that the 
synthetic functions of the animal organism are not restricted 
to the assembling of ready formed protein fragments. As in 
the case of the vegetable organism, the formation of long carbon 
chains or of complicated heteroevelic svstems from simple 


earbon compounds may take place in the body of higher animals. 


The prosthetic groups of the proteides are formed in this wav. 
1) 


As an example of this | will refer to some experiments carried 


mv laboratory a long time ago. Alexander Tichomiroff 
investigated the egvs of the silk-worm before and after the 
levelopment of 1 ung worms and found that purine deriva 


detectable in the undeveloped eggs, 


ire present in large amounts in the bodies of the young animals. 
Lo tained similar rest sin the case ¢ nens eggs 
\ still more complicated prosthetic group is found in the 


red coloring matter of the blood. On decomposing this sub- 


stance one can obtain dimethvl-ethyl-pvrro] and recent investi 
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vations have shown that four of these pyrrol rings united in a 
system containing thirty-four carbon atoms form the colored 
component of hemoglobin. The formation of this complicated 
substance is effected not only in the body of the chick as soon as 
the area vasculosa is formed, but also takes place actively in 
the body of higher animals when, after severe loss of blood, 
it is necessary to replace the lost hemoglobin. It is impossible 
to assume that the pyrrol derivatives necessary for this purpose 
exist preformed in the body. 

One may imagine that the synthetic activities of the body 
are regulated exactly according to the demands made upon it 
and that the power of ready synthesis is not made use of when 
the substance is contained in the food. 

These questions gain in importance when we consider investi- 
gations which have been recently made upon the capacity of 
the animal body to form amino-acids. Experiments by 
Wiechowski and by Magnus Levy had already shown that the 
body could furnish more glycocoll than corresponded to the 
amount it had received. It would be possible to explain this in 
other ways than by synthesis, as, for example, by the break- 
down of higher amino-acids. Knoop, however, has recently 
shown that nitrogen may be united with carbon with formation 
of an amino-acid in the course of animal metabolism. This 
reaction was observed on the administration of a ketonic or 
oxy-acid. Knoop made his experiments with y-phenyl-a- 
ketobutyric acid and y-phenyl-a-oxybutyrie acid. From both 
of these substances the acetyl derivatives of phenyl-a-amido- 
butvric acid was formed and excreted in the urine. These 
experiments were extended by Embden and Schmitz. They 
perfused surviving livers with blood containing ketonic acids. 
In this way thev demonstrated the formation of tvrosine from 
p-oxyphenylpyruvic acid, and phenyl-alanine from phenylpvr- 
uvic acid. Alanine was formed in good quantity from pyruvic 
acid and, as in the case of tyrosine and phenylalanine, was ob- 
tained in the naturally occurring optically active modification. 
Knoop concluded from his experiments that lactic acid which, 
as is well known, may be formed during muscular activity, and 
which has such a wide distribution in the body, might bv a 
similar reaction be converted into alanine. Embden and Fell- 
ner were able to demonstrate this change bv means of perfu- 


sion experiments. The following structural formule will 


render these reactions more inte lhgibl 


TABLE VIII. 


CH CH CH, 
CHOH Co CHNH, 
COOH COOH COOH 
Lactic acid Pyruvice acid Alanine 


C,H,CH C,H,CH C,H;CH 
CH CH CH, 
CHOH CoO CHNH., 
COOH COOH COOH 


Phenyl-a-oxybutyric Phenyl-a-ketobutyric Phenyl-a-amidobutyric 
acid acid acid 
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TABLE IX. 


OH ‘ OH 
CoH. _ OH, CoH. ~ GH, 
co CHNH 
COOH COOH 
Oxyphenylpyruvic acid Tyrosine 
C,H, — CH, C,H CH 
co CHNH, 
COOH COOH 


Phenylpyruvic acid Phenylalanine 


ibden was able to show that on perfusing a liver for an 
ind a half a part of the glycogen was converted into 
lanine through the intermediate formation of lactic acid. 
These results suggest that certain parts of the protein mole- 
originate from the carbohydrates. A similar relationship 


s indicated by the interesting observations of Knoop and 
Windaus upon the action of ammonia upon glucose, resulting 
in the formation of the iminazol ring—methvlglyoxal being 
irently an intermediate step in the reaction. The iminazol 
ing is characteristic not only for histidine but is also contained 
n the purine derivatives. 
Investigations upon the fate of various constituents of the 
in molecule undergoing decomposition in the animal 
rganism have similarly revealed new and important relations 
existing between various tissue constituents. The detection of 
the intermediate steps in these rearrangements is of course 
nly possible under special conditions. These conditions are 
ind in cases in which the decomposition processes are incom- 
cause of disturbances of metabolism, like aleaptonuria 
ind cystinuria. The same is true of experimental conditions 


ermitting a separation of a part of the metabolic processes 
SI as the perfusion of isolated organs, or of the study of 
emical substances containing a nucleus or side-chain resistent 


e disintegrating forces of the animal organism. This is 
ase with cyclic derivatives such as tyrosine, phenylalanine 
tryptophane, either formed in the animal body or artifi- 
lv introduced. 
These substances first of all lose their amino group, which 
the case of the protein derivatives are always found in the 
sition. According to Neubauer and Flatow the amino 
group is replaced by oxygen so that a ketonic acid is formed 
from the amino-acid. This was observed in the case of phenyl- 
minoacetic acid which was converted primarily into phenyl- 
voxvlic acid when administered to rabbits. In the same way 
feeding of m-tvrosine was followed by the excretion of a 
etonie acid, m-oxyphenylpyruvic acid, while chlorphenyla- 


nine gave chlorphenvlpvruvic acid. 


TABLE X. 
C,H CHNH COOH C.H CO — COOH 


Phenyvlaminoacetie acid Phenylglyoxylic acid 


CH 4OH 13C.H OH 
‘\. CH, — CHNH, — COOH g ‘. CH, — CO — COOH 
m—Tyrosine m-Oxyphenylpyruvic acid 
cH, 7 ©! c.H,7¢! 


CH CHNH, — COOH 
Chlorphenylalanine 


CH, — CO — COOH 
m—Chlorphenylpyruvie acid 
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The process by which these substances are formed is th 
¢xact opposite of the previously mentioned synthesis of amino- 
icids in the animal body. 

The further decomposition oO! the ketonic acids takes piace 
with the removal of carbon dioxide and conversion of the CO 
into a COOH group. 

Thus for example Neubauer showed that phenylpyruvic 
acid, derived from phenylalanine gives acetoacetic acid, when 
perfused through a surviving liver. The benzene ring is com- 
pletely destroyed. The experiments of Dakin and Wakeman 
make it appear probable that of the four carbon atoms in 
acetoacetic acid two are derived from the benzene ring and tw 
from the side-chain. 

I may refer to the production of homogentisic acid. This 
acid is formed from tyrosine probably with intermediate pro 
duction of hydroquinone-pyruvic acid, the three carbon side 
chain being oxidized to an acetic acid group. At the same time 
another process takes place in the benzene ring the hvdroxy! 
croup present in the p-position disappearing and two new OH 


groups appearing in positions 2 and 5. 


TABLE XI. 


OH 
HO HO 
OH OH 
CH CH CH, 
CHNH co COOH 
COOH COOH 
Tyrosine Hvydroquinone-pyruvis Homogentisic acid 
acid 
\ numils experiments have been made upon aleaptonurics 
in order to test these conceptions. Benzene derivatives of 


various kinds have been fed to persons showing this abnormal- 
ty of metabolism in order to determine which of them are 
convertible into homogentisic acid. It was found that only 
those substances containing an amido or hydroxyl group or an 
oxygen atom attached to the centre carbon atom of the three 
carbon side-chain (i. e. in the a-position) were precursors of 
omogentisic acid 
‘hrough the reactions previously mentioned an acid is 
formed containing one carbon atom less than its precursor 
which may then undergo further oxydation. In the case of 


normat carbon Hams of he al phatie series furthe r oxvaation 


takes place in the 8-position. Carbon compounds with long 
chains of this kind occur in proteins to a limited extent only, 


as in lysine and in the ornithine contained in arginine. Knoop 
has drawn attention to the fact that arginine may yield guani- 
dinebutyric acid which on oxidation would yield guanidine- 
acetic aci The latter substance, according to Jaffe, may be 
converted into creatin in the animal body by taking up the 
methyl group. 

Investigations of this kind have demonstrated the formation 


of tissue nroducts fron 


fragments of the protein molecule. 
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lhis is also true of Friedmann’s observations upon the forma- 


tion of taurine from eystine. 


When we consider the results obtained from the co-operation 


and physiology, we notice certain marked changes 


emis 
in our ideas. Chemistrv has shown that the proteins are made 
up of a certain number of units or Bausteine and that the dil 
ferences in these Bausteine and the variations in their mode of 


variety of proteins. The 


linkage 18 responsible for the oreat 


resolution of a protein into simpler molecules or Bausteine, a 
process which is readily accomplished in the animal organism 
by means of ferments, involves the evolution of but little heat. 
Phys ry has shown that the animal organism has not only 
the means of resolving the larger molecules into smaller ones, 
jut also can bring about the reverse process. Furthermore it 


tein Bausteine 


hat the pre play a role in animal metab- 


aiso as 


ism not oniv as parts of the protein molecule but 
independent units Feeding experiments have shown that 
elycocoll, ornithine and evstine mav combine with certain sub- 


stances administered to animals. In normal as well as diseased 


inimals and especially in sprouting plants free amino acids 

ill kinds are to be found as well as more complicated mole 
cules such as arginine, alanvlhistidine and asparagine. There 
sno reason why the appearance of these substances should be 


protein synthesis or 


considered solely from the standpoint 


decomposition. Hitherto the appearance of protein Baustein 


protein 


ascriped To 


But this supposition is unjustified. We must 


in th living organism has always been 
decom POSITION 


rather assume that these Baustetne may appear and disappear in 


protein mole- 


the body without at anv time forming part of a 
eule. And further we mav suppose that only under certain 
circumstances, for definite phvsiological purposes, are these 


1 form—the protein sub- 


independent groups stored in a collected 
This point of view does not exclude the possibility of 


stances. 


taking part in important biological 


the proteins as a whole 
processes ; but in general the problems concerning the proteins 


may be resolved into a series of simpler questions more accessi- 
ble to resear h. 


[hus the protein Bausteine are also the Bausteine of living 


material—of protoplasm Chev are analogous to the other 
constituents of protoplasm which, like them. are capable when 
necessary of combining to form larger units—for example the 
phosphatides, the nucleins, fats and polvsaccharides. All of 


these larger units are readily decomposed and as easilv reformed 


ls of liv ng substances—the ferments. 


by the 


When we wish to consider the ph siological role ot protein 


substances, we must carefully distinguish between those cases 


of their constituent 


+} 


in which the proteins act simplv as the sum 

B } 1 th } 1 th sal r ‘ ] } f 
dusteine and those in which the special nature and mode ol 
combination of these Bausteine are of greater importance. The 
ise of protein as food is an example of the first case. The 
structural peculiarities responsibl r the individuality of a 
given protein are desiroved by digestion and none of its char 
acteristics remaln except so far as thev appear in the quanti- 


17 > . 1 
nese Baust ine are absorbed 


tative relation of its Bausteine. T 


and f the nutrition of the organism it is obviouslv a matter 
of indifferen hether they rose fro) hi » that anmhins 
4 Lidl nce W i er they i S om ft iso that compina- 





tion. They are in all cases utilized according to the require 


ments of the organism. 
If a protein reaches the body fluids without undergoing this 


process of dissolution, the conditions are altogether different. 


The protein may then exert special action depending on its 
structure. I would like to illustrate this by an example. 
When arginine, valine or another Baustein found in the pro 


tamines is injected in rather large doses into the circulation the 


blood pressure is not particularly aifected nor is any poisonous 


action observed. But W. H. Thompson has shown that if we 


inject into a dog 0.7 gram of a protamine formed by the union 
of these Bausteine there is a very considerable fall of blood pres- 


sure and paralysis of the respiration ending in the death of the 
animal. If we convert the protamine into protone by partial 


hydrolysis, the change involving a resolution of some but not 


all of the molecular combinations, it is found that the sub- 
stance is physiologically almost inactive. The original pro- 


f forming insoluble precipitates 


The loss of 


tamine possessed the property « 
with other proteines in feebly alkaline solutions. 
this chemical property on dissolution of the protamine molecule 
is coincident with the loss of phvsiological activity. 

This example shows us that by the union of various Bausteine 
ve formed conferring special chemical properties 


groups may 
upon the whole molecule which an ve recognized bv their 


actions. In the particular example cited the 


yhvsiologwiea 


action was poisonous and harmful, but in other cases the effect 
produced by intact protein molecules may be a beneficial one. 


In all of these cases the action of the protein is not that repre- 


sented by the sum of its Bausteine. but its properties are deter- 


mined by its own structure. At present we cannot fully com- 


prehend the réle of the proteins, but we must assume that many 


of the enigmatical properties of living matter depend on this 


activity of intact protein molecules. We can obtain some idea 


of the possible variety in the combinations of the protein 


Bausteine by recalling the fact that they are as numerous as the 
capable of expressing an 


letters in the alphabet which are 


infinite number of thoughts. Every peculiarity of species and 
every occurrence affecting the individual may be indicated by 
special combinations of protein Bausteine, that is to say by 


specie proteins 


Consequently we may readily understand 


how peculiarity of species may find expression in the chemical 


nature of the proteins constituting living matter, and how they 
contained in the 


} 


be transmitted through the material 


possible to obtain an 


may 


generative cells. Moreover it may be 


explanation of the specific reactions of blood plasma based on 


the peculiarities of definite proteins; and by so doing we shall 


bring another group of phenomena nearer to chemical compre- 


hension. 


But it is not my intention on this occasion to follow the 


attractions of hypothesis at greater length. It must suffice to 


that within the scope of protein chemis- 


express the conviction 


Y hall find at} lead > thr h t]} +7 ; 
try we sna Ind new paths leading through the entire domain 
ol biological research, 


a pleasant duty in again ex- 


H. D. 


In conclusion, [ wish to fulfill 


pressing my thanks to my friend, Dr. Dakin, who has 


translated these lectures. 











of the normal and abnormal metabolism of the 


Maren, 1912.] 
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THE PATHOLOGY OF FAT METABOLISM. 


By Frepertc M. Hangs, M. D., 


issoviate in Pathology, Columbia University; Assoc ate 


fattv substances in diseased cells is 


if the most frequent of morbid changes. It 


accumulation of 
is likewise 


if the most generally misunderstood. It is a very widely 


held conception of the pathological processes which lead to the 


ross appearance of fat in cells that such fat is the direct 


of protoplasmic degeneration. This conception, false 
was taught by the text-books 


the 


t! i we now believe it to be, 


nore than fifty vears, with result that the term 


has become, in the hands of the general 
cell 


are 


degeneration ” 


‘less designation for a 


variety ol 
— There 


nany terms in medicine which, like life preservers, are useful 


wal writer, a care 


s associated with the appearance of fat. 
well-defined meaning 


nan emergency. They have no precise, 


ind are often employed to enable a writer to make with ease 


lifficult landing. “ Fatty degeneration ” is such a term. 


Fatty changes are in reality the most delicate indication of 
cell injury, with consequent impaired metabolism that we 
possess, but their correct interpretation demands a knowledge 
fats. 

lhe investigations of recent years have added richly to our 
nowledge of the pathology of fat metabolism, a result largely 
ue to the application to the subject of chemical and physico- 
emical methods. It is to some of the newer conceptions to 


hich these advances have led that we shall devote our atten- 


tion in this paper. 


THE 


tance to 


Ey 


many 


provisional classification. 


CHEMICAL NATURE OF THE FATTY SUBSTANCES FOUND 
IN THE Bopy. 

Until within recent years writers, in discussing the pathol- 

v of fat metabolism, have dealt with substances of simple 

fats 


emical constitution, namely, the fatty acids, neutral 
But we have gradually learned the great impor- 


] 


Lass 


nd soaps. 


the economy of another large and heterogeneous ¢ 


substances, the so-called “lipoids” or fat-like bodies, 


se chemistry is by no means so simple or well understood. 
act chemical knowledge of the structures and properties of 
is still lacking; 


of the substances classed as “* lipoids ” 


nough, however, is known to permit the bio-chemist to form a 


I shall follow, in so far as it seems 


of aid to the pathologist, the classification of fatty substances 


proposed 


recently by Rosenbloom and Gies. 


lvar Bang* has defined “lipoids” as those compounds 


which are soluble in organic solvents, as ether, alcohol, chloro- 


rorm, 


ior ” lipoids,” 


It will be observed that this definition ol 
This 


Rosenbloom and Geis sug- 


wnzine, etc. 
ipoids embraces also the fats as usually understood. 
mmediately leads to confusion. 
est the term “ 


lipins ” (analogous to proteins) as a substitute 


and attempt a chemical classification of all 


fatty substances, similar to the present official classification of 


the proteins. 


Some of the terms which they use are new, 


it they are descriptive and do not differ confusingly from 


‘isiting Pathologist, Presbyterian Hosjntal, New York. 


other designations now in use. ‘The general adoption of these 


terms is not to be expected, may indeed be undesirable, but 
they furnish a logical working classification and as such have 


been employed in this paper. Their classification follows: 


LIPINS 
I. Natura 
All of 


(LIPOIDS ). 
Lliphatu lapins. 


A. Simple Iaprns. these contain carbon, hydrogen 


and oxygen, but are free from phosphorus, sulphur, and nitro- 
gen. 

(a) Fatty acids, such as butyric and palmitic; various 
unsaturated acids as oleic and linoleic; and hydroxy acids of 
all these types. 

(b) Salts and esters of the acids just spoken of in the 


preceding group. 
(1) Soaps, as sodium oleate. 


(2) Waxes. 


(3) Fats and fatty oils. These neutral fats, or triglycer- 
ides, are esters of the trihvdroxy ileohol, olyeerol, Repre- 
sentatives of the class commonly found in the body are tri- 


butyrin, tri-palmitin and tri-olein. 


B. Conjugate Lipins.—Natural compounds of simple lipins 


with non-lipin substances or radicles. Al] of these compounds 


contain carbon, hydrogen and oxygen, and practically all of 
them contain nitrogen. 


II, A, 


without 


These substances, with those in Group 


constitute the so-called “* lipoids ”—a term 


eroup ol 


yaSls. (Protarqon Is a mature 


a definite chemical 
of several conjugate lipins. ) 


(a) Proteoapins—Compound lipins containing protein 


radicles (\lecitho-proteins), such as lecithalbumins and ovo- 
vitellins. (These products may be only mechanical mixtures 


of proteins and lipins.) 


b) Glycolipins—Compound lipins that are free from pro- 
such as 


The 


free from phosphorus (Thudi- 


tein radicles but which contatn carbohydrate radu les, 


the “ cerebro-galactosids ” represented DY phrenosin. 
substances in this group are 
chum’s “ Cerebrosids ”’). 

(c) 


protein 


Phospholins.—Compound lipins that are free from 


and carbohydrate radicles, but which contain 


phos- 
phorie acid radicles. Lecithin, cuorin and sphingomyelin are 


examples (Thudichum’s * P} osphatids oy 


II, Natural Carbocyclic Lipins. 
They 


from phos- 


A. Sterols—Natural terpeno-alecholic derivatives. 


contain carbon, hydrogen and oxygen, but are free 


phorus, sulphur, and nitrogen. Leading members of the 


group are cholesterol, iso-cholesterol, koprostero| and sito- 


sterol. These substances are Abderhaldens “ sterins.” and 


with the conjugate lipins (Group |, B) constitute the so-called 
* lipoids.” 
B. Esterols. 


tate in lanolin and cholestery! oleate 


Esters of sterols, such as cholestery] palmi- 


in hlood. 
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Cc. ¢ es.—Terpeno—acid derivatives of hepatic origin, 
nrobabl om sterols or sterol radicies. 
1) Cholie acids (and their simple biological salts), such 
holic mde ioleie acids, 
Bile acids (and their biological salts), such as giveo- 
holie and taurocholie acids 


pins of direct interest to the pathologist 


ipochromes,” of undetermined compo- 
ition, called by Rosenbloom and Gies chromolipins, 

s not possible in a paper of this kind to discuss in detail 
1e separate classes of Ips ; it will facilitate subsequent dis- 


cussions, however, if we pause at this poimt to compare the 
structural formula of a typical simple lipin with that of a 
njugate lipin. Let us select one of the neutral 
olein, found so widely distributed throughout the 
11 compare its structure with that of the conjugate 


‘hospholipin. lecithin, which likewise has a wide cellular dis- 


I it10n 
Triolein: 
CH.O0.0C.C,,H 
CH.O.0C.C,,H 
CH.0.0C.C..H 
Lecithin : 
OF 0.06 ©,,H 
CH .0.0C:C,,Hi.. 
CH.O. P=O 
OH O.C.H, 
> N(CH, ) 
HO 
lt w e noted, on comparing the two, that whereas in 
riolein the three hydroxvl groups of the tri-acid alcohol glve 


rol are replaced by three oleic acid radicles, in le ithin each of 


these hydroxyls is replaced by a different radicle. One of these 
radicles is probably always that of oleic acid, another that of 


30m her fattv acid, while the third, which characterizes the 


ibstance, is a phosphoric acid radicle, which in turn is joined 


, 


e base cholin. In spite, however, of the more ‘complicated 

structure of thin. it is obvious that it is very closely related 
» the simple neutral fats. Such a relationship reveals to us 
ow the body may synthesize from relatively simple substances 

xhly complex cell constituents. We are prone to think ol 
etabolic processes as largely katabolic, whereas it is certain 
that anabolic synthetic processes precede the katabolic ones, 

ten producing as end results very complex structures. 

Cholesterol (C,,H,,0,H.O) is another lipin which is a con- 
stant and important cell constituent. It is a mono-hvdroxy 
erpeno-aleohol, and forms esters with fattv acids just as does 
the tri-hydroxy aleohol glycerol. Some of these esters exmbit 
( singular plivsical properties whieh we shall soon have oc- 
iS10! » stud n more deta 

[his brief chemical survey of the fatty substances will meet 
ur present needs: those more interested in this phase of the 
snhiect v well to consult the monographs of Bang and 
Leathes 


We are fortunate in possessing several very reliable methods 
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for the morphological study of fatty changes in cells. Just 


how fortunate we are will be the more appreciated when we 


contrast the relatively advanced condition of our knowledg: 
of pathological fat metabolism with the almost utter ignorance 
which enshrouds the subject of cloudy swelling of cells. hh 
another place* I have discussed the relative merits of th 
various methods for the morphological study of fatty sub 
stances, and since the necessary details are readily accessibl: 
in the technical manuals, these methods. important thoug! 


they are, need not detain us at this time. 


Tue PHYSIOLOGICAL OCCURRENCE OF LIPINS IN THE Bopy. 


There is a question, olten neglected, but of the greatest 
importance, in a study of pathological fatty changes in cells, 
which is directly connected with the morphological study of 
of fatty cell-inclusions, and that is the physiological occw 
rence of fat in the various cells of the body. The lipins art 
one of the three great sources of the body’s food supply, and 
they are normally present in some form in all cells. It is 
not generally recognized, however, that microscopic fat glob- 
ules may be present physiologically in varving amounts in all 
gland cells. Cells of this tvpe are not using their maximum 
energy all the time, hence it is quite common for a gland like 
the pancreas, for example, to show very considerable vari- 
ations from time to time in its microscopically visible fat- 
content. 

This phase of the question is well illustrated by the condi- 
tions present in seminiferous tubules of the normal testicle. 
Such a testicle, stained for fat, shows in certain tubules not 
actively engaged at the time in sperm-formation, many rather 
large fat globules situated in the Sertoli cells. These glob- 
ules are usually ascribed to a “ fatty degeneration” of the 
Sertoli cells. With the advent of spermatogenesis, these large 
globules break into smaller ones and gradually pass into the 
spermatocytes and spermatids. As this takes place, the fat 
alters its character from that of a neutral fat, or simple lipin, 
to one of the more complicated conjugate lipins, probably 
lecithin. The fully matured spermatozoa are peculiarly rich 
in fatty matter which further strengthens our belief that the 
fat assimilated by the Sertoli cells, or sperm-nourishing cells 
as thev are called, is used during spermatogenesis as nutri- 
ment for the developing spermatozea. ‘he conditions found 
in eryptorchid testes furnish additional proof of what has 
just been said. In this condition, as is well known, all cells 
of the sperm-forming series have completely disappeared, thus 
removing the normal physiological outlet for the fat assimi- 
lated by the Sertoli cells. As a consequence, the Sertoli cells 
ecome engorged with neutral fat droplets, and chemical 
anaylsis shows that the percentage of fats in cryptorchid pig 
testes is almost double that found in the normal organ. Here 
again authors insist that the Sertoli cells are in a condition of 
‘fatty degeneration,” and this despite the fact that such 
Sertoli cells contain healthy nuclei, and nowhere present evi- 
dences of cellular disintegration. 

Examples of such errors arising from a failure to appreciate 


the role of fattv substances in the body’s metabolism could be 





iplied. It is not so long ago that the adrenal was regarded 


; showing constant normal “ fatty degeneration” of its 
and the corpus luteum cells were thought to be in the 
esperate condition. 


at which is assimilated by the healthy cell is quickly 
to a combined state in which it is no longer possible 
nder it visible by any micro-chemical means at our dis- 
This combined fat forms a large item among the total 
stituents of the cell. The kidney normally contains from 
23% (dried weight) of fat in this invisible condition. 
the fat deposited in the great fat-depots of the body 
subeutaneous and subserous tissues, omentum, mesentery, 
renal fat, ete.) is readily available for the body’s nutri- 
ind disappears with starvation. It is labile fat. Fat 
he invisible, combined condition of which we have spoken 

} 


s on the contrary highlv stabile, the cells clinging to it with 


createst tenacity even in extreme starvation. 


(b PATHOLOGICAL OCCURRENCE OF THE SIMPLE LIPINS. 


Ve have seen that the term “ fats” in its broader modern 

aning includes a great variety of substances which vary 

nsiderably from each other in their chemical constitution. 
Their solubilities in organic solvents, however, separate them 
fairly sharply from the carbohydrates and proteins, and permit 
their classification in one large heterogeneous group. 
These fats, or lipins, are primary and essential constituents of 
the cell, and occur, with quantitative and qualitative vari- 
tions, in all the cells of the body. They may or may not be 

roscopically visible. 

It remains for us to consider the occurrence of the various 
inds of lipins throughout the body under pathological condi- 
ions. This is at once one of the most interesting and diffi- 

t of pathological problems, and, in spite of recent great 
dvances, it is by no means a closed chapter. 

In the first number of his Archiv (1847) Virchow divided 

forms of pathological fatty changes into two groups— 
fatty infiltration and fatty degeneration. Virchow taught, 
is the term fatty infiltration indicates, that fat may infiltrate 

ll from without, the cell remaining healthy, and perfectly 
ipable of returning under more favorable conditions to its 

mal state. This change he considered to be only a slight 

iation from the physiological fat-infiltration seen in adipose 
tissue, or from the fatty infiltration of the intestinal mucosa 
nd liver during digestion. 

Fatty degeneration, however, he conceived to be a far more 
serious lesion of the cell—a true necrobiotic process. “ Unter 
en nekrobiotischen Prozessen ist der unzweifelhaft am 
eitesten verbreitete und fast wichtigste im Verlaufe aller 
wkannten cellularen Stérungen die fettige Degeneration.” 
(“ Die Cellularpathologie, ete.,” 1862.) 

He regarded the accumulation of fat in this condition as 

to a direct degeneration of the cell protoplasm into fat. 
his conception has become classical, and has been, until very 
Whether this doctrine is 
bsolutely erroneous or not is impossible to state with cer- 


recently, the orthodox teaching. 


tainty. It is assuredly quite conceivable that fat may be 
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derived from so huge a complex as the proteid molecule, and 
indeed some bacteria and fungi are capable of effecting this 
change, but there is not the slightest evidence that such a 
transformation ever takes place in the body. There is, on the 
contrary, a great deal of excellent evidence that the accumu- 
lation of fat in cells is always an infiltrative process. Some of 
this evidence we shall now review. 

Cell injuries caused by a great variety of substances are 


associated with fatty accumulations. Conditions such as 


phosphorous and arsenic poisonings; intoxications with bac- 
terial toxins, especially when accompanied by fever; the 
excessive use of alcohol; deranged function of certain glands 
with internal secretions; the various types of anemia—these 
and many other conditions may cause cellular injuries which 
are accompanied by visible fatty accumulations. 

Confronted with the fatty liver of phosphorous poisoning, 
or of chronic alcoholism, or with the fatty mottled heart of 
pernicious anemia, what proof have we that the abnormal 
amounts of fat which are so obvious represent infiltrations 
from extra-cellular sources, and are not derived from the 
transformation of the cytoplasm of the injured cells into fat? 
This question has provoked a tremendous amount of investi- 
gation, some results of which are among the most brilliant of 
medical science. 

Lebedeff, in 1883, was the first to oppose Virchow’s con- 
ception of “fatty degeneration” with substantial scientific 
proofs. He fed starved dogs on linseed oil and, after phos- 
phorous poisoning, found the fatty condition of the liver 
largely due to the presence of this oil. Lebedeff concluded 
that the fatty liver of phosphorous poisoning was due to a 
mobilization of the depot-fats in the liver, and other organs. 
[t is a surprising fact, but nevertheless true, that an animal 
fed upon a foreign fat will store this fat largely as such in 
its fat-depots. This result has been repeated] confirmed. 

Some fourteen vears Jater Rosenfeld, in a series of very 
careful researches, demonstrated conclusively this transpor- 
tation of fat in phosphorous poisoning, and since then many 
confirmatory details have been added by other investigators. 
One of Rosenfeld’s striking experiments was this. He starved 
dogs until their body fat could not be further reduced, and 
then fed them lean meat and an easily identified foreign fat, 
such as linseed oil (which has a low melting point and can 


combine with much iodine) or mutton tallow (which has a 


high melting point and a low iodine number). Under these 
conditions, the animals stored the foreign fat in their fat- 
depots and liver. After a few days’ starvation (to remove the 
fat from the liver) the animals were poisoned with phosphorus, 
which produced a fatty condition of the liver and other 
viscera. An examination of this fat revealed that it was not 
typical dog fat, as it should have been if it were a result of 
proteid degeneration, but was largely composed of the foreign 
fat which had been previously fed. Furthermore, animals 
which were in a state of starvation failed to develop fatty 
livers when poisoned. These and other interesting results 
have been confirmed by Febiger in chickens and rabbits, and 


by Tavlor, and Athanasiu, in frogs. 
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seems well established, then, that in fatty cellular 
hanges we are dealing with a process of fatty accumulation 
vr infiltration and not a degeneration in the sense of Virchow. 
There is likewise much morphological evidence for this view, 
but we need not pause to discuss it at this time. 
Upon analyzing organs showing typical fatty infiltration 


and comparing their total fat with the fat content of normal 


reans, Rosenfeld made the seemingly contradictory discovery 
that the total fats of a fatty infiltrated organ are not greater 
In quantity, and may be less, than normal. All the facts, 
lowever, are easily harmonized by a consideration of the 
metabolism of the normal cell. 
Fat is being constantly taken up from the nutritive fluids 
e body either as soluble fat, or as glycerol and fatty 
acids, which latter mav be in the form of soaps. ‘This fat is 
contained in the cell in an invisible form, probably in chemical] 
combination, for as has been noted, a kidney which contains 
no visible fat under the microscope may yet contain normally 
from 15 to 23% (dried weight) of fat upon extraction. This 
is the stabile fat of which we have spoken, and it is 1m part so 
firmly bound to the proteins that peptie digestion is necessary) 


s complete liberation. Now the assimilation of fat, and 


ll, are certainly two largel\ 





its further utilization by the e 
independent processes. Normally, they are nicely regulated 
so that the intake and utilization balance. But the cell is 


poisoned or if through anemia its oxidative powers are 


decreased, this metabolic balance is disturbed. Fat continues 
to enter the cell through the activities of the highly resistant 
cell lipase, but once there. the disorganized dissimilative func- 


tions of the cell are unable to utilize it—fat accumulates. 
We may not in the given instance of a certain toxin be able to 
say just what injury it produces in the cell which disturbs the 
normal fat metabolism; our ignorance of the normal structure 
and metabolism of the cell is too profound for that. But it 
requires no great flight of imagination to conceive that sub- 
stances so foreign to the normal content of a cell as arsenic or 
chloroform or bacterial toxins, may proauce very oTeat alter- 
ations in the physical and chemical constitution of the cell, 
with consequent disturbance of metabolism. An explanation 
of Rosenfeld’s observation that fatty-infiltrated organs ma\ 
show no increase in their total fats follows from what has been 
said. It is an accepted biologic principle that cell intoxicants 
ict primarily as stimulants to increased metabolic activity. 


Hence we may accept that the first effect of a poison will be 


in increased demand for food on the part of the cell. In 
response to this demand, fat leaves the storehouses and is 
carried by the blood to the various organs. ‘The injured cells 
are using more fat, and until the injury actually advances to 


1 degree where metabolism is seriously disturbed, the increased 
intake of fat is speedily utilized. If the intoxication is severe, 


however, a time soon comes when some cells are no longer able 


to convert the fat taken from the blood into the invisible, 


1 


combined form. It is conceivable, however, that fat which 
has alread\ been elaborated by the cell is subsequently utilized, 
o that while we see more and more fat, it does not necessarily 

llow that in the end the affected organ will contain abso- 


lutely more fatty matter. If the injury ultimately results in 
a complete destruction of the normal molecular arrangement 
of the cell, some of the combined fats present in the nucleus 
and eytoplasm will become visible. That is apparently what 
happens in post mortem autolysis, a subject to which we shall 
soon return. The accumulation of fat in the cells of the body 
is, however, a vital process ; dead cells may show fatty deposits, 
but it seems certain that such fat was assimilated during the 


life of the cell and not after death. 


Tue PATHOLOGICAL OCCURRENCE OF MorE COMPLEX LIPINs. 


In the foregoing discussion of fatty infiltration the term 


nut seeking to be more 


fats (or lipins) has been emploved with 
specific, following the usage which prevailed until within 
recent years. Now, however, it is necessary to consider the 
pathological oeeurrence of not only the neutral fats, fatty 
acids and soaps, but of some other very important members of 
the group of lipins. Only a few of these are chemically well 
defined enough to permit at present of very exact studies. 
They present to both the chemist and the pathologist serious 
difficulties in that they are usually present as mixtures, the 
components of which mutually influence each other, and many 
are soluble in exactly the same solvents, rendering their separa- 
tion difficult and often impossible. 

The nomenclature of new and complex subjects is often 
involved, and the terminology of the lipins is no exception to 
the rule. Some writers speak of “ fats and lipoids” in an 
attempt to separate the neutral fats, and their components, 
from the remaining lipins. Others use the term lipoid as a 
collective name for all fatty substances. Both usages are 
inexact and misleading. It seems to me that we can only hope 
to escape unnecessary confusion by adopting some classification 
embracing all fatty substances, and then refer by name to the 
separate members of the group. This I have tried to do by 
adopting what seems to be the most helpful classification 
available. In a subject which is so rapidly advancing, any 
classification must be recognized as largely tentative and pro- 
visional, 

Aside from the simple lipins (neutral fats, fatty acids and 
soaps), only two other groups need enter into a pathological 
discussion of the lipins. These are the phospholipins (phos- 
photids), which are characterized by the presence of a phos- 
phoric acid radicle in their molecule (one ef the lecithins will 
serve as an example), and the compounds of the terpeno- 
aleohol, cholesterol. 

All fatty changes in living cells are the result of infiltration, 
that is, the fats are of exogenous origin. The character of 
these fatty substances varies, however, and it is very important 
for us to learn to detect the different varieties of lipins which 
are encountered under ‘pathological conditions in the body, 
for they are of varied significance. ‘There is one characteristic 
of certain lipins which permits their detection at once, even 
when they are mixed with others. For example, if we scrape 
some of the fatty, necrotic material from an area of arterio- 
sclerotic degeneration and examine it under the microscope, 


we shall find among the detritus masses of fatty matter and 
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holester | crystals. Upon examining the same specimen 


tween the crossed Nicol prisms of a polarizing microscopé: 


a singularly beautiful phenomenon is observed. Standing 


fort rom the intense blackness of the unilluminated mi- 


roscopic field are many small, brilliantly glistening, globular 
es, many of which on closer examination, show a dark 
. cross dividing the globules into four highly refractile 
sectors. This is the phenomenon of double refractivity o1 
tropism and is a property of crystalline substances. The 
yhules which we have just described, though, are fluid, for 
mstantly assume, especially on warming, a spheroidal 
They are 


Adami and 


indeed fluid 


Aschoff. 
(Lehmann: 


shape and are mobile. crystals, as was 


first pointed out by Physical chemists 


amiliar with many such bodies Fliissige 
Their solubilities in fat solvents 


Kristalle. Leipzig, 1904). I 
nd their staining reactions leave no doubt that these aniso- 
tropic globules belong to the group of lipins. 


Kaiserline and Oregler first directed modern attention to 


ese peculiar anisotropic lipins, and they have been carefully 
Ase hoff, 


iirly well established that whereas several individual lipins, 


studied by Adami,” Kawamura’ and others. It seems 


ind mixtures of these, may show anisotropism (as for example 
certain soaps, sphyngomyelin and possibly lecithin, phrenosin,® 
holesterol and cholesteryl esters), only certain of these sub- 
stances, namely, cholesterol and its compounds, show con- 
stantly and typically the phenomenon of double refractivity at 
the temperature of the body. This has led Ascholf to divide 
atty infiltration qualitatively into “ Glycerinesterverfettung ” 
Certain other characteris- 
When they 


re warmed the phenomenon of anisotropism disappears, only 


nd * Cholesterinesterverfettung.” 


cs aid in the differentiation of cholesteryl! esters. 


eturn on cooling in a more outspoken and beautiful fashion, 


Other lipins showing anisotropism do not lose this property 


m warming. Cholesterol compounds are less soluble than 


itral fats in the ordinary fat solvents, and stain rather 
They 


than black when treated with osmium tetroxide. 


ellow than red with Sudan iii. become gray rather 


On freezing, 
v fixing in formalin, they may assume solid crystalline forms, 
‘rystal 


ich on warming pass again into the globular, fluid 


ust Most 


other fixatives destroy at once this anisotropic 


hy 
roperty, and it is not seen after staining with the usual fat- 
stains. It remains after staining with Nile blue sulphate. Ma- 
terial to be examined for anisotropic lipins may be teased in 

fresh state and examined in glycerin or water, or where the 
namtenance of histological relati ms is ce sired, frozen sections 
nav be emploved. 

\nisotropic substances are physiologically present in visible 
form in only four organs, namely, the adrenal cortex, thymus, 
Their 


ase ol 


wary (corpus luteum) and testis (interstitial cells). 
unction has not been determined, but it seems, in the 
adrenal at least, to be one of importance to the organism. 
Pathologically it has been found that anisotropic fatty sub- 
stances occur only in more or less chronic conditions, and 
the ir occurrence is always associated with the actual necrosis 


} 


f cells. They do not occur in acute diseases (Munk, Kawa- 


They are found most frequently in the neighborhood 


mura). 
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of chromic inflammatory, as for example, in the 


processes, 


mucosa ol Fallopian tubes in chronic gonorrheal infection, 


or the gall bladder mucous membrane in chronic cholecystitis. 


They are commonly found in chronic nephritis. One fre- 


quently sees a multitude of small yellow flecks on the surface 
and in the substance of a cirrhotic kidney, and examined under 
found to contain abundant 


the polarizing microscope these are 


anisotropic fat globules. Amyloid kidneys are especially rich 
in anlsolropi lipins. 
Caseous tuberculous areas do not contain anisotropic bodies, 
but in the neighborhood of such tuberculous foci many smal] 
vellow areas filled with doubly refractive substances are often 


seen, We 


portion of a lung many small deep yellow areas which seemed 


recently found in the neighborhood of a gangrenous 


to occupy alveolar spaces. On examination these were found 
to be largely composed of desquamated alveolar cells filled with 
; found in 


anisotropic substances. The so-called myelin cells 


the sputum in chronic bronchitis, especially chronic influenzal 
yronchitis, and in catarrhal desquamative pneumonia are alv 


\niso 
to be present in tuberculous salpin 


olar cells and leucocytes filled with anisotropic lipins. 
tropic lipins are said not 
gitis, whereas their occurrence is quite the rule in gonorrheal 
salpingitis. 

For the sake of compl teness, the following conditions may 
which substances have been 


be mentioned in anisotropic 


described: arterio-sclerosis, puerperal uteri, choroid plexus, 


pvosalpinx, pyometria, purulent membranes, in pyelitis, mes 
albu- 


enteric cysts, actinomyecosis, chronic mastitis, cholangitis, 


minuric retinitis, xanthoma, the urine and many tumors (car- 
cinoma, sarcoma, hypernephroma, adenoma, ete.). 

The anisotropic lipins frequently occur in seemingly intact 
cells, and are regarded bv those most experi need as infiltra- 
tions. Cells which are obviously in a condition of necrobiosis 


often contain anisotropic substances, but we cannot conclude 


} 


from this that such substances are the result of the decompo 


sition of the containing cells. This would be an indefensible 
repetition of Virchow’s error in regard to fatty degeneration. 
That anisotropic fats are the result of a vital infiltration and 
are not the result of protoplasmic degeneration has been shown 


cl Windans. He 


amount of cholesterol and of cholesteryl esters far above the 


by the careful chemical work of found the 


normal upon comparing arterio-sclerotic aortas, and kidneys 
showing chronic nephritis with the normal organs. This can 


only be interpreted as an infiltration of cholesterol either as 


such or as an ester, for there is no more proof that cholestero| 
is derivable from proteins than there is of such an origin fo1 
The problem is the same in both cases. 


the neutral fats. 


Anisotropic substances may be present in parenchyma cells, 


as for example those of the convoluted tubules of the kidney ; 


they are found in the endothelial cells of lymph vessels, and 
vecur free in the tissue spaces and lymphatics. Ordinary iso- 
tropic neutral fats are almost always mixed with the aniso- 
tropic, and usually the former predominate. 

these peculiar complex lipins, and 


What is the source of 
are they found onlv in subacute or chronic conditions 


why 


associated with the necrobiosis of cells? It is well to admit 
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at answers to these questions are necessity, at thre 


ne, partially speculative. Much careful chemical 

i gical investigation will be required to answer them 
‘rtaintv. The lipins both simple and complex are, as 

v. essential and constant constituents of the cell. They 

e covering membranes of the nucleus and cell gran- 

l \ echt. Faure-Fremict) and have been shown to be 
{ rtal wtors in the osmotie interchanges between 


| and its environment (Meyer, Overton). 


\nisotropl pins are formed very slowly and are in all 


! e result chemical and physical rearrangements 

) 1e ins derived from broken-down cells whose disinte 
ration has been very gradual. They accumulate in adjacen 

r cells probably as a result of the same factors which are 
erative in the production of ordinary (glyceryl ester) fatt 
‘ation. Phagocytosis by both the wandering and fixed 

so be considered a factor in the assimilation of 

stances The cell. itself. then, is one source from 

vhich complex lipins may come, and this is probably the expla- 
on of the frequent association of visible deposits of these 


ubstanees in the neighborhood of nec robiotie processes, 


[t must also be borne in mind, as Aschoff points out, 


it the compounds of cholestervl] esters are contained in the 
jlood plasma, and may under certain conditions accumulate 
n cells. Xanthoma cells are examples of this infiltration from 
( od 
nally there is a fattv change in cells which takes place 
vutolvsis, and which is to be sharply differentiated 


e other fattv changes that we have studied. Organs 


visible fat when allowed to undergo 
iseptic autolysis show after a time many small refractile gran 
iles of a fattv nature (Waldvogel, Dietrich). These have been 
termed myelin droplets and they are quite different from the 
substances which appear in cells during life. They are 

m iblvy refractile and vet differ in their solubility and 
reactions from the neutral fats. They stain with neu- 
Albrecht) and this has led to the belief that they 
mposed in part at least of fattv acids which have been 


set free from the lipin compounds present in the nucleus and 


yplas Here for the first time we meet with intracellular 
substances . fatty nature which are clearlv of immediate 
reno ‘rigin. The process has been termed “ myelinic 
ssociation,” and is to be regarded as a molecular decomposi 


oplasm, during which the combined fats of the 


To these fatty substances which appear post 


nortem in the cell, the purely physical designation “ myelin ” 
las been applied. Their exact chemical composition is 
nown One very interesting property of these so-called 

n droplets is that upon the addition of water, they swell 


1 great variety of bizarre forms. These “ myelin figures,’ 
is t ire called, are not peculiar to post mortem droplets; 
nstrate them quite beautifully by adding a solu- 


’ } } ’ — 
immonia to a drop of olele acid, and opserving the 


microscope. 
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Myelin droplets are seen in cells which show the condition 


of cloudy swelling, and this suggests that in cloudy swelling 
we may be dealing with an ante mortem autolysis of the cyto- 
plasm. Cloudy swelling could thus be regarded as one of th 
earliest indications of cellular necrobiosis, and there is mu 
to be said for this view. 
To reeapitulate: » 


1. The 


Rosenbloom and Gies, we have ealled lipins, embraces besides 


arge group of fatty substances which, following 


the neutral fats, fatty acids and soaps, a number of mor 
complex substances which occupy a place of great practica 
importance in the study of the normal and abnormal metab- 


f 


olism of fats. 
2. Lipins are constant cell constituents and occur in both 
visible and invisible forms. The invisible form usually pre- 
dominates in the healthy cell, but various cell injuries are 
accompanied by visible accumulations of lipins. 
}. Such fatty accumulations are not the result of a degen- 


erative transformation of the cytoplasm into fat, but represent 


deposits of lipins which, owing to some injury, the cell cannot 7 
utilize. The term “ fatty degeneration ” should be discarded 
as erroneous and obsolete. 

t. All visible accumulations of lipins occurring in living ; 


cells are to be regarded as infiltrations, and they may be 
physiological or pathological. 


5. Pathological f 


atty infiltrations may be divided for pur- 


poses of study into 


(a) Glvyeeryl-ester infiltrations. 
(b) Cholesteryl-ester infiltrations. 


(c) Infiltrations of other lipins. 


(rlyceryl-ester infiltration indicates an injury to the con- 
taining cell, while cholesteryl-ester and other lipin infiltrations 
are indicative of the necrobiosis of neighboring cells. 

6. Cholesteryl-esters assume fluid crystalline, anisotropic r 
forms in the body and the presence of such anisotropic accu- 
mulations are characteristic of chronic degenerative lesions. 

7. During autolysis, the invisible lipins of the cell assume a 
visible form, but they differ characteristically from the lipins 
which are deposited in cells during life. The process is termed 
mvelinie decomposition or dissociation and has no connection 


with the process of fatty infiltration 
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PROFESSOR SAMUEL D. GROSS: AMERICA’S FOREMOST SURGEON,’ 


By C. W. G. Ronrer, M. ¢ 


as the late Bishop Phillips Brooks who said: “If | 
rote a book I would want it to be a biography, portray- 


] 


rreat man’s life.” To-night I shall make a feeble at 


ife-history of the manner of man indicated 


to outline 
sishop Brooks. 
BIRTH AND PARENTAGE. 
samuel David Gross, the subject of my sketch, was born 
Easton, Northampton County, Pennsylvania, on the 8th 
1805. The original Gross homestead, about fow 
s from the city of Easton on the Northampton Pike, was 
ne farm embracing two hundred acres of the best land, in 
igh state of cultivation. Upon it was a large orchard 
ed for the abundance and excellent quality of its fruit. 
sesides the other necessary farm buildings, this tract of land 
e s improved by a two and one-half story stone house, a 
m of which is still standing. It has long since passed 
to the hands of strangers, and is now known as “ Chester- 
Farm.” The old stone house has been remodeled and re- 
; ilt, and is occupied by the gardener. Within its quaint 
ls Dr. Gross first saw the light of dav: from its rude door- 
e went forth an humble country lad, to eventually be- 
\merica’s foremost surgeon. 
Philip Gross, his father, was a man of sterling worth. He 
as one of the most highly respected citizens in Eastern 
nnsvivania. He was tall, handsome, and of dignified bear- 
ne. His son, the Doctor, inherited his father’s phvsical 


‘ uty and manly traits. The father died of apoplexy in 


vember, 1813, at the age of fiftv-six, when his son was in 
is ninth year. 

Juliana Gross, his mother, was, before her marriage, a 

e srown; she died of asthma in March, 1853, at the advanced 

ve of eighty-six years. She is described as a woman of lovable 

racter, and an excellent wife and mother. Her son attrib- 

es much of his professional success to the training which 


} 


received at his mother’s knee, and to the influence of her 


nplary life. Both parents were of German descent, and 

ives of Pennsylvania. 

Dr. Gross had two sisters and three brothers. One of his 

‘thers, the Rev. Joseph B. Gross, was for many vears a 
cnown clergvman of the Lutheran Church, to which re- 


vious sect the Gross family for generations had belonged. 


Boynoop AND YOUTH. 


] 


His bovhood and vouth were pleasantly spent on the farm. 
ving much of the time out of doors, he early acquired 


Paper read at the meeting of the Johns Hopkins Hospital His- 
‘ical Club, January 15, 1912. 


n the preparation of this paper I have received valuable as- 

stance from the following persons: Dr. Gross’s only surviving 
on—Mr. A. Haller Gross of Langhorne, Pennsylvania; Dr. W. W. 
Keen, Dr. J. W. Holland, and Mr. Nelson Alexander Chestnutt of 
*hiladeiphia; Dr. Edgar M. Green, Miss Swift, and Mr. Reuben 
Kolb of Easton, Pennsylvania; and last, but by no means least, 
ny photographer, Mr. Harry B. Weaver of this city. 





.D., Ph. D., Baltimore, Md. 


fondness for natural history. In the eloquent words of a 
re found 


r 


cvifted poetess, Gross at a tender a 


Tongues in trees, books in running brooks 


Sermons in stones, and good in everything 


he usual sports and amusements incident to country life 


were also enthusiastically engaged in by him. ‘Target shooting 
with a “ bow-gun,” ball playing, pitching quoits, rabbit-snar- 
ing, snow-balling, pitching pennies, and hunting bird’s nests 
were favorite forms of amusement, each in due season. He: 
believed that the skill which he acquired in pitching quoits 
contributed much to his manual dexterity and surgical 
acumen. As a boy he was excessively fond of fishing. Another 
favorite amusement with all country boys is fighting bumble- 
bees, wasps, hornets, and yellow-jackets. In this type of sport, 
though sometimes resulting in all the cardinal symptoms of 
inflammation, he soon became an acknowledged leader. 

His favorite books were the Bible, Aesop’s Fables, and 
Witches of the Hartz Mountains. Like his illustrious fellow- 
countrvman, Benjamin Franklin, he also read various al- 
manacs, volumes of history, geography, and romance. 

Before the age of six vears he made known to his parents 
that he wanted to be a physician. This early impulse per- 
meated the very fibre of his being. It came to him like an 
inspiration, and dominated the entire period of his child- 
hood and youth; nor did it cease its prompting until it had 


in a measure been fulfilled. 


EARLY EDUCATION. 

Dr. Gross obtained the first rudiments of his education at 
a log-cabin school house located nearly a mile from his home. 
Here the three R’s—Reading, *Riting, and ’Rithmetic——were 
taught, as well as the simplest rules of spelling. He soon be- 
came an apt pupil, and showed signs of good scholarship. 
Notwithstanding these hopeful indications, his early advan- 
tages were but meagre. As a result, his preliminary educa- 
tion was noticeably defective. 

However, there still burned within his bovish heart the de- 
sire to be a phvsician. He had now attained to an age wher 
he could see the defect in his common school education. He 
was industrious, he was ambitious, and he was imbued with a 
goodly amount of characteristic German thoroughness \t 
this juncture he set resolutely to work and took up the study 
of three tanguages—Latin, German, and English. He also 
made commendable progress in reading, composition, and 
arithmetic. 

At the age of seventeen he considered himself fitted to begin 
the study of medicine. In those days it was customary to 
‘read medicine ” in t lice of a physician, a practice now 


almost obsolete. \ccordingl\ he « nte red the offic e of a countr 


physician. Receiving but little aid, he withdrew from this 
practitioner's office and tried another. The result was the 
same, and he again sought a new preceptor. His third at 


tempt proved subsequently to be equally disastrous. This time 





84 JOHNS HOPKINS HOSPITAL BULLETIN. 


1 to Dr. Jose ph K. Swift of Easton, a graduate 


applied 


of the University of Pennsylvania. Dr. Swift is characterized 


Z 


‘an eminent physician and surgeon and a highly culti- 


vated gentleman.” 
For a brief season the current of the would-be medical 
life ran smooth. No angel “troubled the pool.” 


student’s 
But it was merely the calm which precedes the storm. To use 
Dr. Gross’s own words: 

With the aid of Fyfe’s Anatomy and a skeleton, I learned some 
osteology; but even this was up-hill business, and I at length gave 
up in despair. I found that my Latin was inadequate, and that I 
could not understand the technicalities of medicine without some 
knowledge of Greek. This was the turning-point in my life. I 
had made a great discovery—a knowledge of my ignorance; and 
with it came a solemn determination to remedy it. 

He did not stand alone in his great discovery. His pre- 


ceptor, Dr. Swift, was not slow in establishing priority by the 


reply which he made. According to information which | have 
received from his grandniece, Miss Swilt” when Gross, at that 
time a country boy, communicated his views to his preceptor, 
the result far exceeded his most sanguine expectations. Dr. 
Swift paid him anything but a flattering compliment by tell- 


him “to get an education first, and then study medicine.” 


ing 
Ile met the situation bravely: relinquishing his medical 
studies for the time being. he entered college. Wilkes-Barre 


\eademy was the school selected, and here he remained for 


i 


He next attended a classical school in the city of 


me year. 
New York. Beeoming dissatisfied, he returned at the end of 
six months to Easton, where, under the tutelage of his former 
teacher, Mr. Joel Jones.’ he took up the study of Latin and 
By the end of another half year he longed to return to 
to complete his classical studies, and so he went to the 


Lawrenceville High School, in the State of New Jersey, where 
he rounded out his preparatory education in a satisfactory 
manner. 
MepitcaL TRAINING. 
\t the age of nineteen vears he began in earnest the study 
' . 


xf medicine. In his Autobiography, written shortly before 


his death, Dr. Gross comments upon the difficulty of choosing 
a profession. He says: “ The choice of a profession is one of 
the greatest perplexities of a voung man’s life.” Not so, how- 
ever, in his case, for he was determined from his earliest 
bovhood to study medicine. From its very ineipieney he was 


wide awake to the seriousness of the proposition. He either 


mav have erasped tl 


1e situation intuitively, and realized that 
of the three 


his was the most laborious and most exacting 
learned professions—divinity, law, and medicine—or, perhaps, 
he called to mind the saying of Cicero, that, “In no way do 
men approach nearer the gods than in trving to give health 
to their fellowmen.” 

He began again the study of medicine under Dr. Swift at 


f nineteen. He applied himself diligently for nearly 


-It is interesting to note that his sign (or “shingle,” as we 
sometimes call it), weather-beaten and old, still adorns the door- 
panel of Miss Swift’s comfortable home in Easton. 


Subsequently elected to the judgeship. 
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a vear, at the expiration of which time his health broke down. 
Accompanied by one of his brothers, he rode to Niagara on 
horseback to recuperate. At the end of six weeks he was as 
well as ever, and returned to his studies. In October, 1826. 
he proceeded to Philadelphia, and immediately enrolled him- 
self as a private pupil of Dr. George McClellan,’ professor 
ot surgery in Jefferson Medical College, and several weeks 
later he matriculated at Jefferson Medical College. 

Gross was an indefatigable and painstaking student: what- 
soever his hand found to do, he did with his might. The 
medical student of to-day could not do better than copy his 
example. Concerning his ne’er-to-be-forgotten medical stu- 


dent days he thus writes in his Autobiography : 


I worked early and late, and lost no occasion to profit by the 
opportunities that were afforded me. I was determined to qualify 
myself well, especially in the practical branches. I was very fond 
of anatomy and surgery, and therefore made them objects of par- 
ticular inquiry. During the eighteen months of my connection 
with McClellan I had witnessed many important operations, and 
had seen a good deal of medical practice. My mind, too, was well 
disciplined; I had not only industry, but ambition; my morals 
and habits were good, and I was a stranger to all amusements. 
Medicine was the goddess of my idolatry 


He was graduated from Jetferson Medical College, in the 
vear 1828. He had attended three sessions of the college, and 
was one of a class of twenty-seven to receive the honors of the 
doctorate. His graduation thesis was on the Nature and 
Treatment of Cataract. The commencement address to the 


graduates was delivered by his preceptor, Dr. McClellan, 


PROFESSIONAL CAREER. 


\fter a short visit to his mother at Easton, Gross returned 
to Philadelphia, which city he determined to make his future 
home. He opened an office at the corner of Library and Fifth 
streets, immediately opposite Independence Square, and an- 
nounced himself as a candidate for business. As is usually 


the case with a young physician, especially in a large city, 


practice came slowly, but he was not idle. He improved his 
leisure moments by translating four foreign works on medicine 
and surgery, to which I shall again refer. 

\fter a vain struggle of eighteen months in the “ City of 
Brotherly Love,” he found himself in financial straits. His 
patrimony was exhausted, and the income from his practice 
scarcely exceeded three hundred dollars. ‘There was but one 
alternative—to return to Easton, where living expenses were 
lower and a young pliysician’s opportunities greater. Accord- 
ingly, in April, 1830, he returned to Easton to take up the 
burden of life again amid the scenes of his nativity. Here 
he gradually acquired practice, and in a year or so he was 
regarded as a scientific physician. His office was on Centre 


Square, opposite that of his old preceptor, Dr. Swift. 


‘Dr. McClellan’s life story is soon told: he was great as a medi- 
cal teacher, great as a surgeon, the founder of Jefferson Medical 
College, Philadelphia, the preceptor of Dr. Gross, the father of the 
late General George B. McClellan, and grandfather of ex-mayor 
McClellan of Greater New York. 
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Within its quaint walls Dr. Gross first saw the light of day: from its rude doorway he went forth an 
humble country lad, to eventually become America’s foremost surgeon 
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His interest in practical anatomy never abated one jot. In 
rear of his Easton home there was a garden; at its foot 


ad a small stone building erected, which he used for a lis- 
room. A human subject was occasionally procured 


mm Philadelphia, which he himself transported to Easton 
siggy. Numerous unsuspecting cats and dogs also fell 
rey to his thirst for anatomical investigation. 

Che following incident which occurred while he resided in 
Easton is authentic. It was communicated to me by Dr. 
Edgar M. Green, a son of the late Dr. Traill Green, and one 
if the most prominent physicians in Easton. It was also 
ated by Dr. Traill Green himself at the complimentary 
At the time 


t was in the year 1833—Dr. Gross was conducting experl- 


linner given to Dr. Gross on April 10, 1879. 


nts on dogs and rabbits, to illustrate the subject of manual 
strangulation. Many a dog was hanged as a martyr to science. 
\ soldier, a drunken, worthless fellow about Easton, had com- 
nitted suicide by hanging. Some trouble was experienced in 
vetting him decently buried, but finally he was interred in 
cemetery at Easton. In the evening of the same day 
Traill Green, then a student of medicine at the University of 
Pennsylvania, was out visiting, when Gross called him to the 
ior and said: * Green, | want that fellow.’ That night at 
he hour consecrated to evil spirits, ghosts, ghouls, and hob- 
voblins, Gross, Traill Green, and another student marched to 


the cemetery. Thev took with them a wheelbarrow and a 


spade. The night was still and very dark. As is usually the 
ise with paupers and unclaimed dead, the man had been 
uried in a remote corner of the potter’s field, where the soil 
vas rough and undulating. They immediately set to work 
o unearth the coffin. They had not proceeded very far, how- 


r, before they were forced to desist. The spade made so 


much noise in the gravel that they were afraid some one would 
hear them. Gross said: “ Green, we had better quit or we'll 
get caught.” So they gave it up, refilled the grave and left. 
Several days later a brother of the deceased soldier met Traill 
Green in the street and said: “* Doctor, [ believe you got my 
rother’s body.” Green replied with the evasive answer, 
‘You can believe what you please.” Thus the incident was 
losed. 

Gross longed to qualify himself as a teacher of anatomy. In 
the spring of 1833 he made known his wishes to Dr. John 
Eberle, one of his old college preceptors, then a professor in 
the Medical College of Ohio, at Cincinnati. The result was 
that he was soon appointed Demonstrator of Anatomy in that 
nstitution—the Medical College of Ohio. Accordingly in 
October, 1833, after a residence of three and one-half years in 
Easton, he removed to Cincinnati, the “ Queen City of the 
He held the 


position for only two sessions, 1833 to 1835. In 1835 the 


West,” to assume his anatomical duties there. 


Medical Department of the Cincinnati College was organized, 
th a chair of Pathological Anatomy, and to this chair he 
as unanimously appointed by the trustees. Here he delivered 
: first systematic course of lectures on morbid anatomy ever 

riven in the United States. 


In 1839 Gross was appointed Professor of Medicine in the 
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University of Virginia. A short time previously he had been 
offered the chair of anatomy in the University of Louisiana. 
Both of these offers were promptly declined, but in the spring 
of 1840 he accepted the professorship of surgery in the Louis- 
ville Medical Institute, afterwards the University of Louis- 
vilie. In the following October (1840) he removed from Cin 
cinnati to Kentucky, to inaugurate his work as Professor o! 
Surgery in the University of Louisville. 

Gross remained at Louisville for sixteen vears, from October, 
1840, to September, 1856, with the exception of the winter of 
1850-1851, which he spent in New York, as the successor of 
Dr. Valentine Mott in the chair of Surgery in the University 
of that city. Shortly after the close of the session, Gross left 
New York and returned to Louisville. 

In 1855 Gross was solicited to allow his name to be pro- 
posed as a candidate for the chair of Surgery in the University 
of Pennsylvania. Various reasons, however, induced him to 
decline this offer. Early in May, 1856, he was unanimously 
elected Professor of Surgery in the Jefferson Medical College, 


from which institution he had been eraduated at the age of 
twenty-three vears. This call he could not refuse; so, late in 
September of the same vear (1856), he removed with his fam- 
ilv 1o Philadelphia, where he spent the remainder of his life. 
He succeeded Dr. Thomas Dent Miitter in the faculty of his 
Alma Mater, and held the chair from 1856 to 1882, a period 


of twenty-six years. 


Books AND PUBLICATIONS. 


Long before Gross finished his student course of studies in 
Jefferson Medical College, he had det rmined to undertake 
the translation of some French work as soon as he should re- 
ceive his degree. He already had made a selection of Ed- 
wards’s Manual of Surgical Anatomy, but a few days before 
he thought of beginning, he found, much to his chagrin and 


disappointment, that he had been forestalled in his contem- 


'The following letter from Dr. E. O. Smith, secretary of the 
faculty of the Ohio-Miami Medical College of the University of 
Cincinnati, adds some light to this early history: 


CINCINNATI, Ohio, January 5, 1912. 
Dr. C. W. G@. Rohrer, 114 W. Franklin St., Baltimore, Md. 

DeAaR Docror: Your communication was received yesterday and 
I have found the following information. 

In 1833, through the influence of Dr. John Eberle, Professor of 
Materia Medica in the Medical College of Ohio, Dr. Samuel D. 
Gross was appointed demonstrator of Anatomy in that school 
In 1835, when Daniel Drake founded the Medical Department of 
the Cincinnati College, Gross was made Professor of Pathological 
Anatomy and remained with that school until it closed in 1839. In 
1840 he became Professor of Surgery in the Louisville Medical 
Institute, which position he held for sixteen years I cannot 
send you catalogues confirming the above statements as we have 
no duplicates and the only picture we have of Dr. Gross is framed 
with a group of other early teachers and of course you can easily 
see that it would be impossible to send it However, the state- 
ments made are authentic and you can use them in your paper. 

Trusting that this is the information that you desire, I am, 

Respectfully yours, 
(Signed) E. O. Smiru, 
Secretary of Faculty. 
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plated task by Mr. Coulson of London. While debating in 
his own mind what to do next, he had placed in his hands a 
French work on anatomy—Bayle and Hollard’s General An- 
atomy. Within a year after his graduation he not only trans- 
lated this book, but also three additional foreign works— 
Hatin’s Manual of Obstetrics, Hildenbrand on Typhus Fever, 
ind ‘Tavernier’s Operative Surgery. He completed his first 
translation, Bayle and Hollard’s General Anatomy, in two 
months. It formed an octavo volume of about three hundred 
pages, and the edition numbered two thousand copies. The 
publisher, Mr. John Grigg of Philadelphia, paid him two 
hundred dollars for it. In the opening paragraph of his pref- 
we Gross first comments upon the newness of this branch of 
} 


anatomy and then pays a tribute to Bichat. He says: 


General Anatomy is a science of comparatively modern date; 
and, like every other great and important improvement, it has 
gradually arrived at its present degree of perfection. To Bichat, 
no doubt, is due the honor of having first established this branch 
of anatomy into a science, and the work which he has left us upon 
this subject is at once an imperishable monument of his great 
talents and of his ingenious and profound researches. 


His second translation was another French work—Hatin’s 


Manual of Obstetrics—a small practical treatise of 166 pages 
and an appendix. The latter. consisting of 18 pages, contains 
Mavgend 


was translated by Dr. Joseph Gardner, a fellow-graduate of 


’s celebrated paper on the cephalo-spinal fluid, which 


Gross. This translation was completed in three weeks, and 
was also published by Mr. Grigg, who paid Gross the munifi- 
cent sum of seventy-five dollars. 

Che third work translated by Gross was Hildenbrand on 
Tvphus Fever. At that time typhus fever, variously called 
‘ship fever” or “ jail fever,’ was a deadly and widely prev- 
alent disease. This little German book was much celebrated in 
its da Che translation was published by Mr. Elam Bliss of 
New York, in the winter of 1829. The volume of 180 pages 
vas completed in two months and Gross received one hundred 
ind seventy-five dollars for it. It is interesting to observe 
that 1829, the year it was published, is the vear in which 
‘typhoid fever.” 


Louis of Paris coined the name 


s manifestly evident that Hildenbrand, writing in 1809, 


; 7 ae rome ; ; 
nust have recognized tvphoid fever. and described it under the 


name of nervous or non contagious fever. His book contains 
twelve sections or chapters, and he writes, Section I, p. 9: 
It (the contagious typhus) is distinguished from the pure nerv- 


ous and asthenie fevers, properly so called, in this, that, although 
these fevers are ushered in with true vital debility and the or- 
linary nervous symptoms, they are not contagious; and the af 
fected nervous system manifests only some particular signs of this 
contagion, as for instance, the stupor and some others which we 
shall hereafter describe when speaking of the course of typhus. 
The exanthemata, perhaps, also establish some difference, as well 

J sh to call attention to the fact that in Bayle and Hollard’s 
General Anatomy each subject closes with a peragraph on path- 
ological anatomy and a complete bibliography There is also an 
Appendix, containing an account of four so-called Accidental Tis- 
sues: a. Tuberculous productions. b. Scirrhus. c. Encephaloid 


yr cerebriform cancer. d. The melanotic substance, 
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as the periodical exacerbations, which are more peculiar to the 


simple nervous fevers. 


Section II is very interesting, and is entitled “ On the An- 
tiquity and History of Typhus, and of Its Effects Upon the 
Human Race.” 

Section IV is devoted to the contagious typhus. Its full 
caption is “ Of the Simple Regular Typhus, Communicated }y 
Contagion.” In contrast to Section IV is Section XII], en- 
titled “* General Observations on the Originary Tvphus.” In 
Section XIT, page 173, the author says: 

It (the originary typhus) is distinguished from the simple nerv- 
ous and non-contagious fever, in this, that in the latter, the ver- 
tiginous stupor and the catharrhal symptoms are completely 
wanting; while the other symptoms, such as the subsultus ten- 
dinum, the convulsions, the cramps and the general erethism of 
the body, are greatly aggravated. The periodical exacerbations, 
whether quotidian, or tertian, are likewise more peculiar to the 
simple nervous and non-contagious fevers. 

The fourth translation by Gross, and the last he ever at- 
tempted, was another French book, Tavernier’s Operative Sur- 
gery. The first volume was translated in less than three 
months. ‘T'avernier’s work of two octavo volumes of nearly 
five hundred pages each, was the first treatise on operative 
surgery ever published in the United States." The publisher, 
Mr. Grigg, paid Gross four hundred dollars for his labors. 
Volume II, entitled Clinical Surgery, was not translated by 
him. 

Before passing from these four translations to his origina! 


works, I wish to call brief attention to the rapidity and mag- 


nitude of the task accomplished by the voung physician. It 
was his custom to translate from twenty to twenty-five pages 
a day, no matter what might be his other engagements. Th¢ 
average French or German student of the present generation 
would be in imminent danger of heart failure if his teacher 
were to assign him so stupendous a task. 

Having completed the four above-mentioned translations, 
Gross set to work forthwith upon the composition of his first 
original work. This book, written with a facile pen, was en- 
titled “ The Anatomy, Physiology, and Diseases of the Bones 
and Joints.” It consists of an octavo volume of nearly fou 
hundred pages, and was finished in the space of little mot 


ian three months. The work was issued in the autumn 


1830. by Mr. Grige. The preface is dated “ Easton, Julv, 
1830.” 

When he wrote this hook he was but twentv-five vears of 
ave, and he seems to have had some misgivings as to the re- 
cepuion which would probably he accorded it because of his 
vouth and nexperience. On page \ f the Preface, Gross 
states: 

‘If.’ to use the language of an eloquent writer,® “any one 


should conceive the present undertaking to be above the capacity 


This surgery is preceded by an Introduction consisting of 
twenty-five closely printed pages, which gives a concise history 
of surgery In Chapter IV, Sec. 4, p. 308, occurs a brief account 
of Sir Astley Cooper’s famous operation of ligating the abdominal 


aorta, 


‘Richerand. Preface to his Elements of Physiology. 





JOHNS HOPKINS 


Maren, 1912.] 


of my age, I will say, even at the risk of a paradox, that young 
men are perhaps best fitted to compose elementary works; because 
the difficulties which they have encountered in their studies, as 
well as the steps which they have taken to overcome them, are 
still fresh in their memory.” 


However, this early effort was well received, and two thou- 
sand copies were exhausted in less than four years. A second 
edition was not issued. The author states that he never re- 
eived a cent of remuneration for this book. 

lr. Gross was the first to describe the use of adhesive plaster 
n the treatment of fractures. This description (Chap. I, 
(rt. I], under the caption, “ Treatment of Complicated Frac- 


tures’) reads as follows: 


If the bone be broken into several pieces, and any of them are 
completely detached, or so loose as to render their union highly 
improbable, all such pieces ought to be carefully removed; after 
which the edges of the wound should be slightly approximated, 
and kept in this position by a few short strips of adhesive plaster. 
The limb should be placed upon a pillow and surrounded with the 
andage of Scultetus, and every care taken to obviate and remove 
inflammation. When the wound suppurates, it should be frequently 
dressed with some digestive ointment, or soft emollient poultices, 
as circumstances may require, care being taken that at each appli- 
cation of them the fracture be disturbed as little as possible. As 
soon as the inflammation has subsided, and the parts begin to 
heal, the ends of the fragments should be brought into contact, 
and be maintained in apposition by appropriate splints and dress- 
ings...... In complicated fractures of the leg, it not unfrequently 
happens that the soft parts about the ankle are so much contused, 
or otherwise injured, as to render it impossible to employ the 
usual extending bands. When this is found to be the case, the dif- 
ficulty may usually be remedied by applying along each side of 
the leg, as high up as the seat of the fracture will admit, a piece 
of strong muslin, about two feet and a half in length, two 
inches and a half in width, and spread at one of its extremities 
with adhesive plaster. The part which is applied upon the limb 
should be confined by three or four circular strips, so as 
to keep it firmly in its place, and equalize the extending 
power. The free extremities of the extending bands should then 
be tied under the sole of the foot, and be secured to the b!ock or 
bar which connects the lower ends of the splints. This mode of 
making extension, for which we are indebted to the ingenuity of 
my friend and preceptor, Dr. Swift, of this place (Easton), will, 
[ am fully persuaded, be found highly useful in practice, and 
satisfactorily obviate the inconveniences to which I have just 
alluded. 

\propos of the four translations and the book on the Bones 
nd Joints, Gross thus writes in his Autobiography (p. 43) : 


\ll these works were published in about eighteen months after 


took my degree. The different translations and the book on the 
Bones and Joints formed nearly fifteen hundred pages octavo. In 
addition to this, I assisted the late Dr. Godman in translating the 
Duke of Saxe-Weimar’s Travels in the United States, published 
soon afterwards by Carey and Lea. This work was written in 
German, and I completed about two hundred pages of it in less, 
think, than a fortnight. . 
course, limited; I went little into society and took hardly any 


My practice during this period was, 
recreation. Depriving myself of pleasure and amusement, | de- 
voted my time to my task, thus literally verifying the saying of 
the Roman, Nulla dies sine linea. I labored day and night under 
the stimulus both of ambition and of poverty. 


\s has been stated in a previous paragraph, in the month of 


\pril, 1830, Gross removed from Philadelphia to Easton. 
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While residing there he spent all his leisure during the summer 
months upon the composition of a work on Descriptive An- 
atomy. In it he makes the effort for the first time in English 
to change the nomenclature of anatomy from Latin into Eng- 
ish. This book, however, was never entirely completed and 
never published. 

Next, as a result of four vears’ study and teaching, his 
Elements of Pathological Anatomy was published. The work 
was founded upon knowledge derived from dissections made 
during his occupancy of the chair of pathological anatomy in 
the Cincinnati Medical College, from an elaborate course of 
reading, and from numerous visits to the slaughter-houses of 
Cincinnati. It was issued in 1839, in two octavo volumes of 
more than five hundred pages each. ‘The book was illustrated 
by numerous wood-cuts and several colored engravings, and 
was the first systematic work upon the subject ever published 
in the United States, or, indeed, in the English language. 

It is true, as the worthy president of this society, Dr. Henry 
Barton Jacobs, told us in his interesting disquisition on “ The 
Gold-headed Cane,” that Dr. Matthew Baillie of London pub 
ished a little book on pathology as early as 1793, but Dr. 
Baillie’s book does not purport to be a complete treatise. It is 
entitled, “ On the Morbid Anatomy of Some of the Most Im 
portant Parts of the Human Body.” 

In Volume II (pp. 458-465), Gross gives an account of a 
number of dissections of specimens of false conceptions or 
uterine moles—the first account of them in the English lan- 
guage. His examinations of the prostate gland have also been 
fully quoted by Sir Henry Thompson and others, 

A second edition of the Elements of Pathological Anatomy, 
greatly enlarged and thoroughly revised, was issued in 1845. 
It consists of one large octavo volume of eight hundred and 
twenty-two pages, illustrated by colored engravings and two 
hundred and fifty wood-cuts. It contains full marginal refer- 
ences, which greatly enhance its value. A copy of the second 
edition was a favorite book of Professor Rudolph Virchow. 
Speaking of the Elements, Dr. J. M. DaCosta, in his Bio- 
graphical Sketch of Dr. Gross, says: 

It is a mine of learning, and its extended references make it 
valuable to this day. Its merits have been fully recognized 
abroad; and on no occasion more flatteringly than when the 
great pathologist, Virchow, at a dinner given to Dr. Gross at 
Berlin in 1868, complimented him publically on being the author, 
and, pointing to the volume, which he laid upon the table, grace- 

; 


fully acknowledged the pleasure and instruction which he ad 


often gained from it. 


A third and last edition of this work appeared in 1857, from 


the press of Blanchard and Lea. It was in some degree an 
abridgment of the second edition, and yet it comprised a very 
cood outline of the existing state of the science. 

Before leaving the subject of pathological anatomy and 


passing on to the next, 1 wish to quote a few sentences relating 


thereto, written by Gross in February, 1870, as follows 
A knowledge of pathological anatomy is the very basis of diag 


nosis; and when it is considered how important it is that a ph) 
sician should be able to determine the nature of a disease before 
he institutes his treatment, it is not a little surprising that this 
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department of medicine should be taught in so few of our medical 


schools This omission is one of the crying sins of the present 
day Everything, however irrelevant and useless, is taught to 


the exclusion of morbid anatomy. I only wish that every medical 
ollege in the country were compelled to introduce it into its cur- 


riculum of studies lo make room for it we might well dispense 


with some of the useless teachings in chemistry, materia medica, 


physiology, and even midwifery, so characteristic of the present 


In 1842 Dr. Gross edited, with eoplous notes and additions, 
the American publieation of Robert Liston’s Elements of Sur- 
rery, a famous work in its day. Liston’s book had a perfect 


ivht to be wood, 


because its author was ably seconded in his 
inatomical and surgical investigations by one Ben Crouch— 


probably the most celebrated resurrectionist or body-snatcher 


In the spring of 1841, Dr. Gross commenced his investi- 
rations on the nature and treatment of wounds of the intes- 
nes. ‘The experiments, upwards of seventy m number, were 
verformed exclusively on dogs, and were continued with var- 
ious intermissions for more than two years, culminating in the 
publication, in 18435, of a work entitled, * Wounds of the In- 
testines,” 

Blanchard and Lea, in 1851, published his work entitled, 

\ Practica Injuries and Mal- 


rmations of the Urinary Bladder, the Prostate Gland, and 


l‘reatise on the Diseases, 


the Urethra.” This work was at once accepted as authoritative 


\ second edition, greatly enlarged and 


Ipoh these subyects 


mproved, was issued in 1855. It forms a closely-printed oc- 


olume of nine hundred and twenty-five pages, illustrated 


) ne hundred and eighty-four wood-cuts. Perhaps the best- 
cnown of these wood-euts are those (pp. 70 and 71) illustrat- 
ng the size and form of the human prostate gland in seven 


subjects of different ages. In an appendix of twenty-nine 
closely-printed pages is the first and only attempt ever made 
yvany writer to Turnish a complete account of the prevaience 
»f stone in the bladder and of calculous disorders in the United 
States, Canada, Nova Scotia, Europe, and other countries. A 
third and last edition of this work was issued in September, 
L876, under the able editorship of Dr. Gross’s son, Dr. Samuel 
\W. Gross. 

In 1854, Dr. Gross’s work, “A Practical Treatise on For- 
rn Bodies in the Air-Passages,” was also issued from the 


press of Blanchard and Lea. He was oceupied upwards of 


two vears In Its Composition. It consists of an octavo volume 
ir hundred and sixty-eight pages, illustrated by fittv-nine 
neravings on wood. As the author himself states: It was 


ittempt to svstematize our knowledge upon the sub- 


( , and le work 1s therefore, strict speaking, a pioneer 
\ lis work has long been out of print, and has never 
en reissued The late Sir Morrell Mackenzie, the highest 
( m the subject in Europe, in speaking of this work 
ars alter its publication, makes the following 

nark: “This invaluable essay gives full reports of two hun- 
ises, and is so complete that it is doubtful whether it 


er be improved upon: indeed, the excellent articles of 


published, the former 


Kiihn, subsequent] 
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based on three hundred, and the latter on three hundred and 
seventy-four cases, only confirm the conclusions previously ar- 


(ross. 


rived at b\ 
Several vears before Dr. Gross left Kentucky he had com- 


menced the composition of his System of Surgery. He states 


| ul determined to do his best 


that he ha to make it, if possible, 


the most elaborate if not the most complete treatise in the , 
English language. [Early in the spring of 1859 the manu- 
script was submitted to the publishers, Messrs. Blanchard and 
Lea. The preface is dated Jefferson Medical College, Phila- y 
delphia, July 8, 1859. The work consists of two portly octavo 
volumes, numbering in the aggregate two thousand three hun- 
dred and sixty pages, and illustrated by nine hundred and 
thirty-six engravings on wood. ‘The edition comprised two 
thousand copies. The full title of the work is: 
{ 
SYSTEM OF SURGERY 
PATILOLOGICAL, DIAGNOSTIC, THERAPEUTIC, a 
AND OPERATIVE. 
BY 
SAMUEL D. GROSS, M. D., 
Professor of Surgery in the Jefferson Medical College of 
Philadelphia; 
Member of the American Philosophical Society; Fellow of the 
College of Physicians of Philadelphia; 
Corresponding Member of the New York Academy of Medicine, 
and of the 
Imperial Royal Medical Society of Vienna; 
\uthor of a Treatise on the Urinary Organs, etc. 
[ILLUSTRATED BY 
, 
NINE HUNDRED AND THIRTY-SIX ENGRAVINGS. 
IN TWO VOLUMES. 
PHILADELPHIA: 
BLANCHARD AND LEA. . 
L859). 
The following inscription adorns the dedicatory page of Dr. 
Gross’s System of Surgery: 
ro 
THE NUMEROUS PUPILS 
WHO, DURING THE LAST QUARTER OF A CENTURY, 
HAVE ATTENDED ILIS LECTURES, 
\ND WHO ARE NOW SETTLED IN EVERY SECTION OF THE 
UNITED STATES 8 
IN THE 
HONORABLE PURSUIT OF TILEIR PROFESSION, 
THESE VOLUMES, 
. 


DESIGNED TO ILLUSTRATE ONE OF TILE MOST IMPORTANT AND 
VALUABLE BRANCHES OF TITLE HEALING ART, 
ARE RESPECTFULLY AND AFFECTIONATELY INSCRIBED 
BY THEIR FRIEND, 
THE AUTHOR, 


he comprehensiveness of this system is Indicated in one 


sentence on the first page of the preface. Dr. Gross writes: 


Sir Morrell Mackenzie: Diseases of the Throat and Nose, vol. 


I, p. 454 Philadelphia, 1880. 





MARCH, 


1912.] 


‘My aim has been to embrace the whole domain of surgery, 
and to allot to every subject its legitimate claim to notice in 
the great family of external diseases and accidents.” 

In Volume I (pp. 588-589), he discourses eloquently on the 
‘Qualifications of a Surgeon.” The four paragraphs could be 


with advantage by every medical student. He sums up 


read 
the situation as follows: 
Celsus, long ago, happily defined the qualities which constitute 
He should the illustrious Roman, 
hand, a and the most unflinching 
courage, which can disregard alike the sight of blood and the cries 
of the patient. 


a good operator. 


possess, says 


a firm and steady keen eye, 


Some of us, | am sure, are also reminded of Sir John Bell’s 


ideal of the qualities necessary im a truly great surgeon— 


The brain of an Apollo, the heart of a lion, the eye of an 
ele, and the hand of a woman.” 
ugh six editions, 


The 


seventeen 


he Gross System of Surgery passed thri 
each being a decided improvement upon its predecessor. 


sixth and last edition issued in 1882, just 


was 
months death of its venerable author. 

\t the outbreak of the Civil War, Dr. 
Manual of Military Surgery. 


vetore the 
Gross wrote a brief 
[t was composed in nine days, 


nd published in a fortnight from the time of its inception. 


» care of Messrs. J. B. Lippincott and Company, it 


passed through two editions of 2,000 copies each. It 


was 


republished at Richmond, Virginia, and was extensively used 


was translated 
The first edi- 


e surgeons of both armies. In 1874, it 


to Japanese and published at Tokio, Japan. 


1861: 


the second edition. 1862.” 


Gross wrote, or rather 


tion bears the date of 


In 1861 Dr. edited, a work entitled, 
‘Lives of Eminent American Physicians and Surgeons of the 
Nineteenth Century.” It is an octavo volume of upwards of 
eight hundred pages, now exceedingly scarce. To this work he 
contributed three sketches on Dr. Ephraim McDowell, Dr. 
Danie] 


third publication on American medical biography. 


Drake, and Dr. John Svng Dorsey. This book is the 
The first, 
issued in 1828, was edited by Dr. James Thacher of Massachu- 
setts, the late Dr, Stephen W. Wil- 
also of Massachusetts, appeared in 1845. 


book contains a full and complete account of the life and 


and the second, edited by 


lams, Dr. Gross’s 


work of thirty-two eminent American physicians and surgeons, 

of a by-gone medical epoch. 

\ few WOK entitled, 7 A 
] 


Full Account of Special Surgery on Diseases and 


now 


vears later he wrote a valuabl 
Injuries of 
Particular Organs, Textures, and Regions.” A fifth edition 
of this work was issued in 1872. 

In 1876 he in the centennial 
volume entitled, “A Century of American Medicine, 1776- 


1876.” It is a 


wrote the section on Surgery, 


masterly article consisting of one hundred 


pages, originally contributed to The American Journal of the 
Medical Sciences. 
Dr. Gross delivered the first anniversary address before the 


Philadelphia Academy of Surgery in 1881. It was a memoir 


’ Another favorite volume with the surgeons of both contending 
armies was Dr. Julian J. Chisolm’s excellent 
Surgery for the Use of Surgeons in the Confederate Army, 1861 


“ Manual of Military 
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In the preface he states: 


of John Hunter, with the title of John Hunter and 


wok rorm. 


duty | 


later published in 


I 


pils 


character, and 


this selected for my theme the life, 


assuming 


services of the founder of scientifie surger\ 


The portrait which fronts this little volume on John Hunter 


is the familiar one from Sharp’s steel engraving of Sir Joshua 


Reynold’s celebrated painting. The text itself has been er- 


ally quoted by Dr. Mather, in his excellent book entitled, 


“Two Great Scotsmen—William and John Hunter.” 


On February 14, 1884, Dr. Gross made the final entry in his 


Autobiography, a handsome two-volume work which has come 


down to us as a priceless heritage. The Autobiography was 


edited by his two sons—the late Dr. Samuel W. Gross and the 


Hon. A. Haller Gross of the Philadelphia Bar. Its full title 
is: “ Autobiography of Samuel D. Gross, M. D., with Rem: 
niscences of his ‘Times and Contemporaries.” It was begun 


about fifteen years prior to the death of its distinguished 


author and published in 1887, three vears subsequently. In the 


opening paragraph, Dr. Gross states his reasons for writing it 


in the following words: 


It is my wish to write a sketch of my life for the gratification of 
my children and grandchildren, and for the benefit of such mem- 


bers of my profession as may feel an interest in me from my 


long connection with it. Possibly some good grow out of 


such a labor, by stimulating the ambition of those who may come 


may 


after me to work for the advancement of science and the amelior- 


ation of human suffering. The devotion which I have shown to 


my profession may, perhaps, exert a salutary influence upon the 
conduct of young physicians, and thus serve to inspire them with 


a desire to excel in good deeds. 


is preceded by a Memoir of Dr. Gross 


The Autobiograph) 
by the late Dr. Austin Flint, Sr., 


a former colleague and life- 


This Memoir is an excellent portraval of the lift 


long friend. 


and labors of one of the foremost men of his day—one whi Is 


declared to have been * perhaps the most eminent exponent 


medical science that America has yet produced.” 


CONTRIBUTIONS TO MEDICAL SCIENCE. 


In addition to his published works, Dr. Gross wrote numer- 
ous important journal articles, which cover a wide range of 
subjects. The principal titles, arranged in chronological order, 


are as follows: 
1851, 


Report on Kentucky Surgery, 


An Account of a Case of Axillary Aneurism, 1852. 


On the Diseases and Operations on the Jaws, 1852. 
A Short 


Fractures, 


Account of the Use of Adhesive Plaster in the Treat- 
ment of 1852. 
A Discourse upon the Life and Character of the late Dr. Drake, 


1853. 
Results of Surgical Operations in Malignant Diseases, 1853. 


Causes which Retard the Progress of American Medical Litera- 


ture, 1856. 
August Gottlieb Richter: his Works and his Contemporaries, 
1856. 


Hypertrophy of the Gums, 1856. 
Report of a Case of Gunshot Wound of the Neck, 1856. 
Mitchell, 1858. 


Necrological Notice of the late Dr. John K 
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Natur ind Treatment of Tuberculosis of the Hip-joint, 1858 
Sketch of the Life and Services of Ambroise Paré, 1860 


\n Account of a Remarkable Case of Melanosis, or Black Cancer 


Practical Observations on the Nature and Treatment of Pros- 


tatorrhoea SHO 

Brunonianism, Toddism, and other Isms, 1861. 
Necrological Notice of Jedediah Cobb, M. D 1S61 
Biographical Sketch of Charles Wilkins Short, M. D., 1865 
hen and Now Advances in Medical Science in the Past Forty 
Year S67 

The Liv Physician, 1868 

\ Memoir of Valentine Mott, M. D., IS6S 

\ New Method of Appointing Medical Witnesses as Experts in 
Cast nvolving Medico-Legal Considerations, 1868 

\ Memoir of Robley Dunglison, M. D., 1869 

aining of Nurses, 1869 

Nature's Voice in Disease and Convalescence, 1870 

Syphilis in its Relation to the National Health, 1874 
he Factors of Disease and Death after Injuries, Parturition, 


and Surgical Operations, 1874 
} 


Bloodletting Considered as a Therapeutic Agent; or, One of the 

Che Glories and Hardships of the Medical Life, 1875 

The Proximate Cause of Pain, 1877 

\ Memoir of Dr. Isaac Hays, 1879 

e Social Position of the Doctor, 1880. 

falue of Early Operations in Morbid Growths, 1883. 
Importance of Having Trained Nurses for the Smaller 


Towns and Rural Districts, and the Proper Method of Securing 


Obituary Notice of Dr. J. Marion Sims, 1883 


Voun if the Intestines, 1884. 
zacerations of the Female Sexual Organs Consequent upon 
Parturition, 1884 
imnot attempt to describe all of these thirty-seven papers 
wn ournal articles, but two or three notes may add to their 


nterest. For example, it was in his elaborate “ Report on WKen- 
prepared in L851, that Dr. Gross first estab- 
ished the fact that the late Dr. Ephraim McDowell of Dan- 

e, in that State, was justly entitled to the honor of being 
the tather of ovariotomy. 

In the closing paragraph of his paper on the ** Causes which 
Retard the Progress of American Medical Literature,’ read 
vfore the American Medical Association in 1856, Dr. Gross 


embodied three resolutions: 


Resolved, That this Association earnestly and respectfully rec- 
ommend, first, the universal adoption, whenever practicable, by 
our schools, of American works as text-books for their pupils; 
secondiy, the discontinuance of the practice of editing foreign 
writings; thirdly, a more independent course of the medical 
periodical press towards foreign productions, and a more liberal 
yne towards American; and, fourthly, a better and more efficient 
employment of the facts which are continually furnished by our 
public institutions for the elucidation of the nature of diseases 
ind accidents, and, indirectly, for the formation of an original, a 
igorous, and an independent national medical literature 

Resolved, That we venerate the writings of the great medical 
men, pa ind present, of our country, and that we consider them 


is an important element of our professional and national glory 
solved, That we shall always hail with pleasure any useful 
ine aluable works emanating from the English press, and that 


ve all always extend to them a cordial welcome as books of 
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reference, to acquaint us with the progress of legitimate medicine 
abroad, and to enlighten us in regard to any new facts of which 


they may be the repositories 


Dr. Gross also gave a number of special lectures and ad- 
dresses, each being a mod f its kind. These mav be sum- 


marized as ToOllows: 


Inaugural Address, Jefferson Medical College, 1856. 

Valedictory Address, Jefferson Medical College, 1860. 

Address before the Alumni Association, Jefferson Medical Col- 
lege, 1871 

Address before the Medical Society of the State of Pennsylvania, 
1871. 

History of American Medical Literature from 1776 to the Pres- 
ent Time, 1875 

Address delivered before the Kentucky State Medical Society 
1879 

Valedictory Address, Bellevue Hospital Medical College, 1882. 

Address of Welcome before the National Association for th 
Protection of the Insane and the Prevention of Insanity, 1883. 


His Inaugural 


[856-1857 session of the Jefferson Medica 


Address « ered at the opening of the 
College was a 


rthy effort. In it he elingly refers to his regret at 


praisewe 


leaving Kentucky. He savs: 


It was pleasant to dwell in the land of Boone, of Clay, and of 
Crittenden; to behold its fertile fields, its majestic forests, and its 
beautiful streams: and to associate with its refined, cultivated, 
generous-hearted, and chivalric people It was there that I had 





hoped to spend the remainder of my days upon objects calculated 
to promote the honor and welfare of its noble profession, and 
finally to mingle my dust with the dust and ashes of the sons and 
daughters of Kentucky But destiny has decreed otherwise. A 
change has come over my life. I stand this evening in the pres- 
ence of a new people, a stranger in a strange place, and a candi- 


date for new favors. 
wing words: 


Whatever of life, and of health, and of strength remains to me, 
I hereby, in the presence of Almighty God and of this large as- 
semblage, dedicate to the cause of my Alma Mater, to the interests 
of Medical Science, and to the good of my fellow-creatures. 


[ shall pass in brief review but one other of these eight 
lectures and addresses. It is the address delivered before the 
Kentucky State Medical Society at its meeting at Danville, 
May 14, 1879, at the dedication of the monument erected in 
memory of Ephraim McDowell, the “ Father of Ovariotomy.” * 
It was a masterly effort, Dr. Gross being at his best. 

\t the close of the dedicatory services the door-knocker o1 
Dr. McDowell’s house was presented to Dr. Gross by Dr. 
Richard O. Cowling, president of the Kentucky State Medical 
Society. In presenting it, Dr. Cowling said, in part: 

I would that the magician’s wand were granted me awhile to 
weave a fitting legend around this door-knocker, which comes 
from McDowell to you, Dr. Gross. There is much in the emblem. 
No one knows better than vou how good and how great was the 


man of whom it speaks It will tell of many a summons upon 

This splendid dedicatory address is given in full in Mrs. 
Ridenbaugh’s excellent Biography of Dr. Ephraim McDowell. It 
} 


fills sixty-five pages of the book 
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rey’s mission which did not sound in vain. Ofttimes has it 
yused to action one whose deeds have filled the world with fame. 
\ sentinel, it stood at the doorway of a happy and an honorable 
home, whose master, as he had bravely answered its signals to 
uty here below, so when the greater summons came, as trust- 
y answered that, and laid down a stainless life. 
belongs by right to you, Dr. Gross. This household genius 
sses most fittingly from the dearest of Kentucky’s dead surgeons 
the most beloved of her living sons in medicine. She will ever 
iim you as her son, and will look with jealous eye upon those 
vyho would wean you from her dear affection. 
(nd as this emblem which now is given to you hangs no longer 
a Kentucky doorway, by this token you shall know that all 
Kentucky doorways are open at your approach. By the relief 
ur skill has wrought; by the griefs your great heart has healed; 
by the sunshine you have thrown across her threshold; by the 
onor your fame has brought her; by the fountains of your wis- 
om at which your loving children within her borders have drunk, 
1e people of Kentucky shall ever open to you their hearts and 
mes. 
Dr. Gross was much overcome by this mark of approbation, 
ning from the Kentucky State Medical Society, and by 
vr. Cowling’s well-chosen words... He replied, in part: 
take this emblem now offered to me as the most valued gift 
f my life. It shall be received into my home as a household god, 
nvironed by all the memories of goodness and greatness to which 
yur speaker has referred, and above all recalling this scene 
ving I shall bequeath it, among my most important possessions, 
» the family that I may leave, or in failure of that, to be pre 
rved in the archives of some society 
ive vears later, when Dr. Gross died, Dr. MeDowell’s door 
nocker was presented to the Philadelphia Academy of Sur 
very. It was subsequently transferred to the museum of the 
College of Physicians of Philadelphia, where it is now ten- 
erly treasured. 
| made an honest effort to borrow Dr. McDowell’s door- 
nocker and bring it to Baltimore, to show at this meeting; 


ut | did not sueceed.” 


ACHIEVEMENTS IN MEDICINE AND SURGERY. 
\ faithful record of the achievements of Dr. Gross in 
licine and surgery would carry us far beyond the limits of 
e present paper. He usually spoke of himself as a physician 
ither than a surgeon. His most important original contri- 
utions to medicine and surgery, apart from authorship, may 
thus be enumerated : 


Eperiments on dogs and rabbits, to illustrate the subject of 
manual strangulation. 

Experiments upon secretion, to ascertain the rapid transit of 
ertain articles, when taken into the stomach, through the blood 
vy the kidneys. 

Weights and measurements of healthy organs. 


The following note from Dr. Keen explains the situation. 


1729 CHESTNUT STREET, PHILADELPHIA, 
January 2, 1912. 
ly Dear Dr. Ronuerer: I have your letter of the Ist. Dr. Ephraim 
Dowell’s door-knocker is in the Museum of the College of 
sicians. I presume that your photographer would be allowed 
hotograph it, but no permission I am sure would be granted 
) take this relic out of the Museum itself. 


Yours very truly, 
(Signed) W. W. KEEN. 
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Experiments on the nature and treatment of wounds of the in- 
testines 

Dissections of specimens of false conceptions, or uterine moles 

Observations on the temperature of venous blood in healthy 
persons of both sexes. 

Deep stitches in wounds of the wall of the abdomen, to prevent 
hernia or protrusion of the bowel after recovery 

The invention of an enterotome for the treatment of artificial 
anus. 

\ tracheotomy forceps, for the extraction of foreign bodies from 
the air-passages 

Wiring the ends of the bones in dislocations of the sterno 
clavicular and acromio-clavicular joints 

Blood catheter, an instrument for drawing off the urine, when 
mixed with blood 

An arterial compressor—a peculiar pair of forceps—for arresting 
hemorrhage in deep-seated vessels 

4 tourniquet, or compressor, for compressing the vessels of the 
extremities in amputation 

An instrument for extracting foreign bodies from the nose and 
ear, found in nearly every pocket case in the country. 

Modification of Pirogoff’s amputation at the ankle joint, un- 
justly ascribed to Dr. Quimby, of Jersey City. 

Laparotomy in rupture of the bladder. 

Direct operation for hernia by suturing the pillars of the ring. 

Mode of operating for inverted toe-nail. 

Apparatus for the transfusion of blood. 

First account of prostatorrhoea 

Description of a new form of neuralgia of the jaws in old 
persons. 

Pododynia, a disease of the foot, first described by him 

He was the first to describe the use of adhesive plaster as a 
means of making extension in the treatment of fractures of the 
lower extremity. 

He was the first to make it a practice to administer morphine 
and quinine in large doses. 

He was the first to suggest the use of ergot in the treatment 
of diabetes. 

He suggested a new method of treating ganglia of the hand and 
foot by subcutaneous division of the cyst. 

He was the first to practice putting a patient under the full in- 
fluence of opium, immediately after evacuating a chronic abscess. 

He early taught the doctrine of the inflammatory origin and vi- 
tality of tubercle of the lungs and other structures 

He was the first to teach that amputation in senile gangrene 
should be performed at a great distance from the affected parts. 

He was the first to sew together the ends of an accidentally 
divided tendon of the hand. 

For many years he taught that scrofulous diseases are nothing 
but remote forms of syphilis. To-day, however, scrofula is known 
to be tuberculous in character 


MISCELLANEOUS. 


Among his other services to the profession and to humanity 
at large, the following are deserving of mention. While re- 
siding at Easton, in 1832, the great scourge of epidemic 
Asiatic cholera visited the United States. The disease first 
appeared in Canada, and then in New York. Early in July 
it broke out with great virulence in New York City. Great 


excitement prevailed throughout the entire Atlantic seaboard. 


Easton, only eighty miles off, participated in the alarm. At a 
mecting of the town council held on the 19th of July, 1832, 
Dr. Gross was appointed to visit New York for the purpose of 
investigating the diseas The situation was one well caleu- 
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ated e mettle of the voung physician. But he re 
ponade eroica o the ea rf if ind of humanity | 
ha epeat briefly the whole stor n the laneuage of Dr. W. 


In 1832, that most dreaded of all scourges, Asiatic cholera, for 
the first time broke out all over this country with the greatest 
irulenc Easton was only eighty miles from New York and the 
citizens n terror lest the dread disease would reach their own 


town, appointed a young, intrepid surgeon to visit New York ant 
learn what he could do for their benefit. When others were fleeing 
in frightened thousands trom the pestilence, Gross bravely went 
directly into the very midst of it, reaching New York when the 
epidemic was at its very height In that, then small and half- 
depopulated, town 385 persons died on the very day of his arrival 

ind he stayed there a week in a hot July, visiting only its hos- 
pitals and its charnel-houses. What call you that but the highest 
type of bravery?—a bravery which Norfolk and Mobile and Mem 
phis and New Orleans have since seen repeated by scores of 
ourageous physicians ready to sacrifice their lives for their fellow 
men with no blare of trumpets, no roar of cannon, no cheer of 


roops, no plaudits of the press! No battlefield ever saw greater 


heroes no country, braver men! 
yr. Gross possessed great powers of organization. He was 
me he founders the Kentucky State Medical Societ 
ma i ( \I dieal du rudence Soctlet P) lt dal. In 
ea mn soy ‘ minded, along with Dr. J. M. Da 
Costa, e Philadelphia Pathological Societ He was the 
rigmator of the Philadelphia Academ of Surgery, whiel 
vas unded in 1879: also the American Surgical Associa 
tion, instituted in 1880. For this reason we speak of him as 
( ithe e American Surgical Association,” just as 
we speak the late Dr. Nathan Smith Davis as the “ father 
e American Mediea \ssociation,”’ 
DEGREES AND Honors. 
In addition to the M. D. degree, which Dr. Gross received 
n Jefferson Medical College in March, 1828, and certifi 
ates proficiency from the several preparatory schools in 


which he received his academic training, he was the recipient 


several honorary degrees from universities at home and 
ibroa He was made an LL. D. bv the Jeiferson College o 
Canonsburg, Pennsvilvania, in 1861. In 1872 the Universit 
Oxford conferred upon him the degree of D. C. L., the 
Univers f Cambridge the degree of LL. D., in 1880, and 


he University of Edinburgh and the University of Penns\ 


vania conferred the same degree, in absentia, in April and 


\merican medical and 


H vas a memober ot a score ol 
scientific societies, and honorary member of nearly a dozen 
similar European societies. ‘These include honorary mem- 
ership in the Pathological Society of London, a justly de- 


served honor, as Dr. Gross was the first regular teacher ol 


pathological anatomy in the United States. 


PRIVATE LIFE. 


= _— , l } 
In private life no man was more beloved, whether In his 1deal 


} 


and hospitable home or in the ever-widening circle of his 


Address at the unveiling of the bronze statue of the late Prof. 


Samuel D. Gross, M. D., May 5, 1897 
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friends and acquaintances. To quote the language of Dr. 
Austin Flint, Si 


His home was open to all who had any aim upon his attentions 
He was considerate and generous alike to the guest who was re 
nowned in letters at home and abroad, and to the young physician 
} 


and the medical student As has been said by Froude, ** Nowhere 


is a man known better than in his own family No disguise is 
possible there; and he whom father and mother, brother and 
sister love, we may be sure has deserved to be loved.” No father 


was ever kinder, no husband more affectionate. 


Dr. Gross believed in early marriages. ‘True to his con- 
victions, in the winter of 1828-29, in Philadelphia, he married 
the woman of his choice, the widow of Mr. Hugh Dulany. 
Her maiden name was Louisa Ann Weissell. She was born in 
Kensington, London, when her parents were on a visit to 


Kneland. Mrs. Gross had a singulat rifted intellect and 
was a most brilliant conversationalist. She was of deep re- 
igious convictions. She died February 27, 1876. 

Of the eight children born to Dr. and Mrs. Gross, thre 
daughters and five sons, three died in infaneyv and another in 
ier ninth vear. The remaining feur attained to their ma- 
ioritv. These were two daughters and two sons. One son, the 
ate Dr. Samuel Weissell Gross, whom his father declared to 


« the “ greatest of all his works.” died of pneumonia on th 


l6th of April, 1889, in the fulness of his powers as a great 
surgeon. At the time of lus death he held the chair of Prin- 
iples of Surgery and Clinical Surgery at the Jefferson Medica! 
College, Philadelphia, and was most signally following in the 
ootsteps iis father, for whose great Svstem of Surgery he 


was engaged in collecting the information for a projected new 


edition. A daughter, Louisa, the late Mrs. Benjamin F. Hor- 
witz of this city, a brillant, charming woman and a great mu- 
sician, died June 1, 1907. 

Two of the children of Dr. Gross are still living. They are 
Mrs. Maria Gross Horwitz, widow of the late Orville Hor- 
witz, and the Hon. A. Haller Gross, of the Philadelphia bar. 
l‘o the latter | am indebted for many important facts concern- 
ng his father’s life, and for the handsome autograph portrait. 
The traits that stand out in Dr. Gross’s life were his purity 
of character, his great decision, his untiring industry, his self- 
reliance, his freedom from bigotry and superstition, and his 


manliness. He was a representative man and citizen. Physi- 


cally, he was a singularly handsome man, six feet two inches 


in height, weighing 205 pounds. 


SUMMARY OF Lire WorK. 

In summing up his life-work, we find that it was great in 
deeds and also great in years. Born in humble circumstances, 
his early davs were spent in a rural community, Constant out- 
door exercise, an excellent home training and example, and a 
wholesome environment enabled the country lad to lay the 
foundations of that splendid physique which stood him in 
such good stead when the responsibilities of a most exacting 
profession weighed so heavily upon his shoulders. From his 
vouth up he was of studious habits and fond of natural his- 


tory. He was known as a good, moral voung man. 


‘Memoir of Dr. Gross, which precedes the Autobiography, pp 
XXVIILI-XXIX. 
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\s a medical student, both in the private office and in the 
if school, he was ever attentive and diligent, earnestly 
« to make the most of his opportunities. He was pri- 
athologist, secondarily a physician and surgeon. He 
- Ving em wodiment of the lat Hug ings Jac kson’s 
ment, “A good phvsician must be a good pathologist.” 
, \1 s all operators do who achieve real greatness, he entered 


surgical arena through the portals of pathology. He was 
\merica’s first pathologist. 

Dr. Gross always thought himself a better physician than 
surgeon. As a practitioner, he was very successful, and for 
ny vears he had an immense family practice. A large share 

is consultation work in Philadelphia, Louisville, and Cin- 
nnati was of a strictly medical character. At one time he 

: extensively engaged in midwifery in connection with 

Vv practice. \s an accoucheur he never lost but one 
in by puerperal fever, and he never had occasion to ap- 

) forceps 1n any case originally under his eare. 
\s a surgeon, Dr. Gross was a conservative and safe opera- 
Early in his career he was appalled at the sight of blood. 
But possessed the staving qualities of a good operator—a 
stealy hand, an unflinching eve, perfect self-control, and a 
» thorough knowledge of relative anatomy. He was also a skill- 


liagnostician. 


He was an original thinker, an inspiring teacher, and a vol- 
inous author. He was an investigator of the highest rank. 
[In the phraseology of Dr. W. W. Keen: “ He * blazed’ more 


than one new ‘ trail’ in the forests of surgical ignorance.” 


CLOSING YEARS. 
On April 10, 1879, a complimentary banquet was given to 
m at the old St. George Hotel in Philadelphia. [It was on 
the oceasion of the fiftyv-first anniversary of his entrance into 
medical profession. It was a memorable gathering, and 
- reference was made to it in the “ Remarks of A. Haller Gross 
it Mr. Potter’s”” luncheon, June 6, 1910,” in the following 


words : 


How well do I recall the occasion, graced as it was by the 
presence of some of the most distinguished physicians and sur- 
geons of America, who vied one with another in doing honor to 
my father, and whose burning, eloquent words of welcome and 
God-speed fill my memory now after the lapse of thirty-one years. 
[ can see Dr. Agnew, the distinguished Professor of Surgery at the 
University of Pennsylvania, who presided, pinning to the lapel of 
ny father’s coat a jeweled badge, presented by the subscribers to 
the banquet as a testimonial of their affection and esteem, accom- 

inying the act by an exquisite burst of eloquence. And I can 
ecall, as if it were yesterday, a sentence of my father’s address 

Oh, for a glance at the profession half a century hence when 
man, enlightened and refined by education and redeemed from 
the thraldom of ignorance and superstition, shall reflect more 
perfectly than he now does the image of his Maker! ” 


On March 28, 1882, Dr. Gross resigned the chair of surgery 
Jefferson Medical College of Philadelphia, a position 


1 7 


ad filled with signal honor for twenty-six vears. 


ether he had been a teacher of medicine and surgery for 


Hon. William Potter, president of the Board of Trustees of 
rson Medical College, and at one time United States Minister 


taly. 
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forty-nine vears. His successors to the chair of surgery were 
his son, Dr. Samuel W. Gross, and Dr. John H. Brinton.” 
Aiter two years of retirement and failing health, he died, 
May 6, 1884, at which date he had almost rounded out his 
seventy-ninth year. A post-mortem examination, conducted 
by Dr. J. M. Da Costa, showed that Dr. Gross had suffered 
from marked gastric catarrh. There were irregular thicken 
ings of the mucous membrane of the stomach, and a fatty heart. 
The right kidney contained a large evst. The brain weighed 
forty-eight ounces. 
At his own request his body was cremated at Washington, 
Pennsylvania, in Dr. Lemoyne’s crematory, the only one in 
America at the time. ‘This took place on the 8th of May, and 
in a little less than two hours and a half all that remained of 
the “ Nestor of American Surgery” were the accustomed 
seven pounds of ashes. These were placed in an urn, and de- 
posited in Woodlands Cemetery, Philadelphia, next to the 
coffin of his wife. Upon the urn is the following inscription, 
written by a former pupil, Dr. D. W. Yandell of Kentucky: 


IN MEMORIAM, 
WITHIN THIS URN LIE THE ASHES OF 
SAMUEL D. GROSS, 
4 MASTER IN SURGERY. 
His life, which neared the extreme limits of the Psalmist, was 
one unbroken process of laborious years. 
He filled chairs in four Medical Colleges in as many States of the 
Union and added lustre to them all 
He recast Surgical Science, as taught in North America, 
formulated anew its principles, enlarged its domain, 
added to its art, and imparted fresh 
impetus to its study. 
He composed many books, and among them 


A SYSTEM OF SURGERY, 
Which is read in different tongues, wherever the Healing 
Art is practised. 

With a great intellect, carefully trained and balanced, he aimed 
with undivided zeal at the noble end of lessening human 
suffering and lengthening human life, and so rose to 
the highest position yet attained in Science 
by any of his countrymen 
Resolute in truth, he had no fear; yet he was both 
tolerant and charitable. 

Living in enlightened fellowship with all laborers in the world 
of Science, he was greatly honored by the learned in 
foreign lands, and deeply loved at home. 

Behind the veil of this life there is a mystery which 
he penetrated on the 


SIXTH DAY OF MAY, 1884. 


His MEMORY 
Shall exhort and his Example shall encourage and persuade those 
who come after him to emulate deeds which, great in 


themselves, were all crowned by the milk-white flower of 


4 STAINLESS LIFE. 


On June 6, 1910, The Samuel D. Gross Professorship of 
Surgery was endowed at Jefferson Medical College by his daugh- 
ter, Mrs. Maria Gross Horwitz, who gave $60,000 for the purpose 


Dr. J. Chalmers Da Costa was appointed to the chair. 
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\(merica has been slow to honor her illustrious dead of the 
edical profession. Of the fifty-one names in the Hall of 
Fame, New York Universitv, only one—that of Dr. Oliver 
Wend ILlolmes, s the name of a. phvsielan. But Dr. 
Holmes’s name is there, not because of his distinguished pro- 
fessional abilitv: not because he coined the word “ anaes- 
thesia’ : not because he was the first to recognize the conta 
viousness of puerperal fever, but by reason of his eminent liter 
1 eniuns 
Be | is it may, the great surgeon whose name and fame 
constitute the theme of this evening’s meeting was not destined 
9 wn to his grave “ unwept. unhonored, and unsung.” 
ly e cit Washington, D. C., under the very dome of the 
ne of the n tiest nations on the face of the globe, 
there stands a fitting monument to him n endurime bronze. 
\ loving medical profession presented the statue, which is of 


size, and the Congress of the United States appropriated 
$1500 for the pedestal. ‘The Gross statue was unveiled May 
L897 Dr. W. W. Keen, one of the eight great surgeons of 


vas the rator of the dav. he statue bears e fol- 


SAMUEL D. GROSS 


‘an physicians have erected 


is statue to commemorate the great deeds 
of a man who made such an impress 
ipon American surgery that it has served 
to dignify American medicine 
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Dr. Gross’s name is one of the great names in American 
medicine and surgery that appear in mosaic in the ceiling ol 


the Congressional Librarv at Washington. 


Full of honors as of vears, Dr. Gross sunk to his rest. 
Great as a medical teacher and investigator, greater still as a 
geous and successful operator, greatest of all as a man and 

ren, he left an impress upon his age and times which will 


robably never again be duplicated by any one man. 

He is one of the few whose deeds live after them. Such as 
he have een characterized by a aifted poetess as being of 
The immortal dead who live again 
In minds made better by their presence. 


Dead? No! mv dear hearers. Such a name is not “ born 


to die.” Samuel David Gross, * America’s foremost surgeon.” 


is not dead. True enough, he has passed from the sphere of 
m: he has rested from his arduous labors these twentv- 
seven vears; but “his works do follow him.” He still lives 


in the surgical principles which he so ably advocated: and 

earts of those of us who cherish the traditions ot our 
time-honored profession and believe, with the people of Ken- 
icky, that a fitting attribute of a truly great physician or 
surgeon is the one implied by the inscription: “The milk- 


white tlower Of a stainless life. 
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NOTES AND NEWS. 
MEDICAL EXAMINATIONS. 
TREASURY DEPARTMENT 
SUREAU OF PUBLIC HEALTIT AND MARINE-HOSPITAL SERVICE. 
WASHINGTON, January 30, 1912. 

\ board of commissioned medical officers will be convened to 
meet at the Bureau of Public Health and Marine-Hospital Service 
> B Street, S. E., Washington, D. C., Monday, April 8, 1812, at 10 
o'clock a. m., for the purpose of examining candidates for admis- 
sion to the grade of assistant surgeon in the Public Health and 
Marine-Hospital Service. 


> 


Candidates must be between 22 and 30 years of age, graduates 


of a reputable medical college, and must furnish testimonials 
from responsible persons as to their professional and moral 
character 

The following is the usual order of the examinations: 1, physi- 
cal; 2, oral; 5, written: 4, clinical 

In addition to the physical examination, candidates are required 
to certify that they believe themselves free from any ailment 
which would disqualify them for service in any climate. 

The examinations are chiefly in writing, and begin with a short 
autobiography of the candidate. The remainder of the written 
exercise consists in examination of the various branches of medi- 
cine, surgery, and hygiene. 

The oral examination includes subjects of preliminary education. 
history, literature, and natural sciences. 

The clinical examination is conducted at a hospital, and when 
practicable, candidates are required to perform surgical operations 
on a cadaver 

Successful candidates will be numbered according to their at- 
tainments on examination, and will be commissioned in the same 
order as vacancies occur. 

Upon appointment the young officers are, as a rule, first assigned 
to duty at one of the large hospitals, as at Boston, New York, 
New Orleans, Chicago, or San Francisco. 

After four years’ service, assistant surgeons are entitled to ex- 
amination for promotion to the grade of passed assistant surgeon. 

Promotion to the grade of surgeon is made according to seniority 
and after due examination, as vacancies occur in that grade. 

Assistant surgeons receive $1600, passed assistant surgeons 
$2000, and surgeons $2500, a year When quarters are not pro- 
vided, commutation at the rate of $30, $40, and $50 a month, ac- 
cording to grade, is allowed. 

All grades above that of assistant surgeon receive longevity pay. 
10 per cent in addition to the regular salary for every five years’ 
service up to 40 per cent, after twenty years’ service. 

The tenure of office is permanent. Officers traveling under or- 
ders are allowed actual expenses. 

For further information, or for invitation to appear before the 
board of examiners, address “ Surgeon-General, Public Health and 
Marine-Hospital Service, Washington, D. C.” 
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NOTES ON 

Further Researches into Induced Cell-Reproduction and Cancer 
‘onsisting of papers by H. C. Ross, M. R.C.5., J. W. Croprer, 


1. B., and C. H. Ross, M.R.C.S. With Illustrations. The 
icFadden Researches. (London: John Murray; Philadelphia: 


» Blakiston’s Son & Co., 1911.) 
\bout a year ago, Dr. H. C. Ross wrote a book entitled “Induced 
Cell-Reproduction and Cancer.” The sale of this work, it is said, 
vas interfered with, more or less, by a disagreeable quarrel be- 
tween the author and a committee of his scientific friends who 
ha een selected to support and advise him in his work. These 

Further Researches”’ are sent out with a typewritten letter by 
his brother, Sir Ronald Ross, which we fear will not help the sale 
of work. The quarrel is not of the least importance, and we 
are to hear only one side of it, and when Sir Ronald Ross 
ays that “ Scientific men in America should know that the work 
it only sound, but, in my opinion, contains a discovery of very 
high importance,” he is casting a slur on our scientists. They do 
require Sir Ronald Ross’s endorsement of his brother’s work 
pon which to found their own judgment of the work, nor are they 
irrow-minded as to be led astray by a quarrel about which 
many of them have never heard. The less said about the quarrel 
the better. The original work and this supplement will be judged 
n their merits, and there is no fear that Dr. Ross’s discoveries 


mM 


will be overlooked if they are important, for there is no inter- 
ational clique attempting to suppress his work. 


1 Handbook of the Diseases of the Eye and their Treatment. By 
Str Henry R. Swanzy, M. D., ete., and Louris WERNER, M. B., 
et Tenth Edition. With Illustrations. $4.00. (Philadel- 
phia: P. Blakiston’s Son & Co., 1912.) 

Careful revision of this well-known work keeps it a much valued 
book by students and practitioners. This edition for the first time 
contains some colored illustrations by Dr. Werner, which will add 
to its popularity. As produced by the publishers it is an attractive 


nanual in its new form and size. 


Vicrobiology for Agricultural and Domestic Science Students. 
Edited by Cuartes E. MAarsuHau., Professor of Bacteriology 
and Hygiene, Michigan Agricultural College. 2.50. (Phila- 

lelphia: P. Blakiston’s Son & Co., 1911.) 
This text-book, as stated in its title, is intended primarily for 
tudents of agriculture and domestic science, and aims “ to provide 
the fundamental and guiding principles of the subject, and to 
show just how these principles fit into the subjects of a more or 
less strictly professional or practical nature.” At least for the two 
has been as well done as could be 


special branches mentioned it 
practical 


expected in a course not necessarily accompanied by 
laboratory exercises. The numerous contributors have for the 
most part handled their subjects well, and there is neither a con- 
spicuous lack of unity nor much unnecessary repetition. The 
morphology and physiology of micro-organisms receive treat- 
ment that is adequate for the purposes of the book; while the 
practical applications to air, water, soil, foods, and dairy products 
ire also very good. 

The division treating of microbial diseases of man and animals 
s hardly adequate for the needs of medical students; however, the 
authors have compressed most of the essential facts into a very 
mall compass. The section on “ Immunity and Susceptibility ” 
is marred by several serious inaccuracies. For example (page 
562), the writer refers the well-known complement fixation test of 
Bordet and Gengou to Neisser and Wechsberg, tending to confuse 
with it the “complement deviation” phenomenon of the latter 
authors. Further, in the confused description of Wright’s method 
of determining the opsonic index (page 566), the differences be- 
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NEW BOOKS. 


tween normal and diseased individuals are referred incorrectly to 
differences in their leucocytes, instead of to differences in thei! 
serum. 

Aside from this, the book is to be commended, and should aid in 
extending the practical application of knowledge gained in the 
laboratory to the industries in question. P. W. C 


Fourth Scientific Report on the Investigations of The Imperial 
Cancer Research Fund, Under the direction of the Royal Col 
lege of Physicians in London and the Royal College of Su 
geons of England. By Dr. E. F. BAsurorp, General Superin 
tendent of Research and Director of the Laboratory. Pub 
lished by the Authority of the Executive Committee. 7/6. 

(London: Taylor and Francis, 1911.) 


This long and admirable report is made up of three papers as 
follows: 1, Spontaneous Tumors in Mice, by Dr. Haaland; 2, Can 
cerous Ancestry and the Incidence of Cancer in Mice, by Dr 
Murray; and 3, The Behavior of Tumor-Cells during Propagati 
by Dr. Bashford, the Director. The first and third papers ce 
prise most of the volume, as Dr. Murray’s is but brief, thou 
important, as it deals with the heredity of tumors in many gener 
ations of mice. This question of heredity is one of fundamental 
interest to all students of cancer problems, and though the data 
derived from animals cannot be applied directly to human beings, 
yet each study of this nature helps to throw some light on a very 
obscure point. Dr. Bashford’s introduction gives to those unpre- 
pared, by lack of sufficiently detailed knowledge, to read through 
the report, a most illuminating résumé of the advance made in the 
study of many factors of this disease in the last few years. No 
thorough student of cancer can afford not to be at least acquainted 
with the findings of this Research Fund. 


Oxford Medical Publications: Tuberculous Diseases of Bones an 
Joints. Their Pathology. Symptoms and Treatment. By §$ 
W. Watson CnHeyNe, Bart., ete. Second Edition $5 
(London: Henry Frowde, and Hodder & Stoughton, 1911.) 
The true stué@ent of surgery, the specialist, will find this a most 
represents the views of a man who has 
in 


interesting work, as it 
lived long enough to watch the changes that have taken place 
the minds of surgeons as to the correct methods of handling these 
diseases, and who here expresses his own opinions after careful 
thought on the matter, and this author’s opinions, as surgeons 
know, are deserving of the highest consideration. The illustra- 
tions are well chosen and sufficient in number, and the book, as a 
whole, is a sample of the excellent product of the Oxford Univer- 


sity Press. 


Electricity: Its Medical and Surgical Applications, Including 
Radiotherapy and Phototherapy. By Cruarves §S. Ports, M. D. 


Illustrated. (Philadelphia and New York: Lea & Febiger, 
1911.) 


This book is divided into seven sections: 1, Electricity; 
Electroprognosis; 4, Gen- 


2, Elec- 


trophysiology; 3, Electrodiagnosis and 
Electrotherapeutics; 5, Methods of obtaining general 
Special Elec- 


eral and 
local effects by the indirect action of electricity; 6, 
trotherapeutics; and 7, The Application of the Rontgen rays in 
making a volume of nearly 500 pages of text. 


index. The author’s arrangement of his 


medicine, thus 
There is also a good 
material is a more fortunate one than that usually employed by 
writers on this branch of medicine. As he says in his preface, 
“The custom, hitherto, has been to consider the physiological 
action, therapeutic uses, and methods of application of each form 
of current separately. In this volume, on the contrary, these 
subjects have been discussed collectively, according to a medical, 
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a physical subdivision. In other words, instead of 


evoting one section exclusively to the constant current, another 

ie statie current, and so on, the author has grouped these 
modalities according to the effects produced.” This method of 
arrangement will certainly appeal to students, and the entire 
book strikes us as one that both doctors and students will find 
helpful and well adapted to their needs. In this work, Dr. Potts 
has been assisted by Drs. H. C. Richards and H. K. Pancoast, who 
have respectively written the chapters on Electrophysics and 


Roéntgen Rays 


Veine Priparationsmethode des Operationsfeldes mittels Jod- 
tinktur. Von Ker. Rat. Dr. ANTONIO GrRossicu. 75 cents. 
(Berlin und Wien: Urban & Schwarzenberg; New York: Reb- 
man Company, 1911.) 

Doctors, who can read German, will find this small work useful. 
Dr. Grossich presents a brief report on his own observations, and 
the possibly harmful effects of the tincture of iodine, and repub- 
lishes three articles by himself on this subject, and gives an ab- 
stract of papers and personal communications by others who have 
tried this method of skin disinfection. The author’s conclusions 
are: 1, that his method of preparation in the treatment of acci- 
dental injuries accomplishes a great deal, and to use a colloquial- 
ism, “cannot be beaten”; 2, that in urgent cases it is quite irre- 
placeable; and 3, that in aseptic operations it offers the best method. 
The value of the tincture of iodine as a means of disinfecting the 
skin cannot be seriously questioned, but we feel that Dr. Grossich 
goes too far in his commendation, when, to support his ideas, he 
states that bacteria pass through invisible holes in rubber gloves 
during the course of an operation. This may occur, but the danger 
of a wound being infected in this way need not really be consid- 
ered for a moment. Dr. Grossich thus tries to prove that all !n- 
fections of wounds occurring after the use of iodine are due to some 
other cause than the inefficacy of the iodine itself. This is ex- 
aggerated, but none the less his essay is well worth study 
The Diagnosis of Nervous Diseases. By Purves Stewart, M. A., 

M.D., Edin., F.R.C.P., ete. Third Edition Revised and 
Enlarged. (London: Edward Arnold; New York: E. B. Treat 
& Co., 1911.) 

Except by the specialist, this book has not received the attention 
it deserves in this country. It has already been translated into 
French and German, and for the beginner is especially useful, as 
“ it approaches the subject of diagnosis of nervous diseases from 
the clinical standpoint, avoiding abstruse details of purely thee- 
retical interest.” This point of view should make it especially 
welcome to the student and general practitioner 


Diseases of the Digestive Canal ((Wsophagus, Stomach, Intes- 
tines). By Dr. PauL CouNnukim, Berlin. From the Second 
German Edition. Edited and Translated by DupLEyY FULToN, 
M. D., ete. Illustrated. Second Edition (Philadelphia and 
London: J. B. Lippincott Company.) 

lo physicians who do not Know this book, we commend it. This 
group of diseases is ever a stumbling-block to the general prac- 
titioner, and from the clear exposition of them, as given by Dr 

Cohnheim, he can gain much assistance. It is encouraging to note 


second German edition has been so promptly translated. 


ver in Horses. By L. Van Es, E. D. Harris, and A. F 
ScHALK. Bulletin 94. (Fargo: N. D., September, 1911.) 
he North Dakota Agricultural Experiment Station has just 


uublished this report from its Department of Veterinary Science 
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It is an important contribution to the already large literature on 
a disease of horses about which little is definitely and accurately 
known, except that to farmers it is a question of grave importance 
in certain parts of the country, since the mortality among the 
horses affected is high. Veterinary students will be glad to have 
this new report, which, though it contains little that is new on the 
subject, deals with the disease in a satisfactory way, and helps 
to add a little light on some of the obscure points. 


Manual of Operative Surgery. By JouN FAIRBAIRN BINNIE, A. M., 
C.M. (Aberdeen), ete. Fifth Edition. Revised and En- 
larged. With 1365 L[llustrations. 7.00. (Philadelphia: P 
Blakiston’s Son & Co., 1011.) 

The two volumes, which made up this book when it last ap- 
peared, are now combined into one, not too large, also well printed 
and abundantly illustrated. In its new form it will doubtless be 
still more acceptable to the profession. Many of the illustrations 
are purely diagrammatic, and in this form are perhaps more 
readily understood by the student, though they do not commend 
themselves artistically. But this is a side-issue, and Dr. Binnie’s 
manual is good. 


Text-Book of Medical Jurisprudence and Toxicology. By Joun J. 
Reese, M. D., ete. Eighth Edition. Revised by D. J. Mc- 
Cartruy, M. D., ete. $3.00. (Philadelphia: P. Blakiston’s Son 
& Co., 1911.) 

To this well-known work the editor has merely added a few new 
sections on the commitment of the insane, anaphylaxis, formalde- 
hyde and chronic bismuth poisoning. He has also revised the 
chapter on insanity. Thus this text-book still remains largely 
the work of the author, and will continue to be welcome to a 
large body of students. 


Progressive Medicine. Vol. IV December, 1911. Edited by 
Hopart Amory HArg, M. D., etc., assisted by LeigHTon F. Ap- 
PLEMAN, M.D., ete. (Philadelphia and New York: Lea € 
Febiger, 1911.) 

This volume includes a review of recent papers in Diseases of 
the Digestive Tract and Allied Organs, The Liver, Pancreas and 
Peritoneum by Lavenson, Diseases of the Kidneys by Bradford, 
Genito-Urinary Diseases by Bonney, Surgery of the Extremities, 
Shock, Anesthesia, Infections, Fractures and Dislocations, and 
Tumors by Bloodgood, and Practical Therapeutic Referendum by 
Landis, with an Index. The value of this work is in the presen- 
tation by specialists, who are cognizant of all the work that is 
being done along these lines, of the best opinion on these condi- 
ditions as expressed in the current literature. Progressive Medi- 
cine is a most useful reference book for the general practitioner. 


Through Rebman Company (New York) can be secured, free of 
charge, a well arranged catalogue of the post-graduate medical 
work at the University of Vienna, prepared by the publishers, 
Urban & Schwarzenberg (Berlin & Vienna). This gives a list of 
the teachers, of the courses and lectures and places where they 
are given, and is printed in English, French and German, side 
by side, so as to be most convenient and useful for any student or 
doctor thinking of going to Vienna to pursue his medical studies. 


P. Blakiston’s Son & Co., of Philadelphia, have published their 
annual Physician’s Visiting List for 1912. It is a vest-pocket 
memorandum book with its serviceable tables of dosage, poisons 
and their antidotes, etc., which many a practitioner will find 


useful 
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